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(57) Abstract: Compounds of the general formula (I): Q'-Q J -C(=0)-N(R 1 )-Q 3 - 
N(R 2 )-T , -Q 4 ; and drugs which contain the compounds and arc efficacious for thrombosis 
and embolism. In said formula, wherein R 1 and R J are each H or the like; Q 1 is 
an aromatic ring, a heterocycle, or the like; Q 2 is a single bond, an aromatic ring, a 
heterocycle, or the like; Q 3 is a group of the general formula (2), or the like; Q 4 is an 
aromatic ring, a heterocycle, or the like; and T 1 is -CO- or -SCV. 
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m m m 

*mwfc* fsmt&mmmxm? mr, fx a zmrnvx^ajta 
to^^se, hb«& lift, ^fiiss, mm&. n-*j*-m, 

T^?» (Thrombos i s Research, 6 8t, 5 0 7 - 5 1 2 
1 9 9 2$). 

t^ttOV I I Bf^Xi^^ftMS. BP*, ^^©^©^flXS^ 
©FX a^©^fb#hD>lf>£j£fc;feVvr&3i©£^*<5. M3Uc&^T 
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m&fcZtifcmxm? (FXa) »:7"ohn>E>£l®^tt$?Lbn>tf;>'<££ 

tkmzzzizmmznzo ±mo£5\zFxa£r)>b±®L<DMBimtfi\mm. ?v 
\zftfrtiz>tc#>, FXa^o <b±&<DMmmmm*mmvrc(D-&zF xa© 

(Thrombosis Research, 1 5i, 6 1 7 -6 2 91, 
1 9 7 9^) „ 

FXa mmmorniz %o—-d<d^ sk^^^m^ummtm^kmmsk 

V^t^&n (Thrombos i s Research, 6 8t, 5 07- 
5 1 2 1, 1992^; Journal of Clinical 
Investigation, 7 1t, 1 3 8 3- 1 3 8 91, 1 9 8 3^; 

Mebio, 14#, 8^-^-, 9 2-9 71) , £ S fcJi£0|g#T«W3frtt£^ 

(TAP) (Science, 2 4 8#, 5 9 3-5 9 61, 1 9 9 0 
*J;^7>5 1 X^i/> (AST) (Journal of 
Biological Chemistry, 2 6 3 #, 10 16 2- 

ioi67i, 1988 30 hFx&^mwvmmM^y'jv^^mmssa.^^ 
-e&s. co«n*7>?^n>t*>i 1 1 im&mzmmmttfe&mm-rzfe 
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^new^Wtt, iiiPS#^viT ! fefin^iw^ , 3Jt^^< FXa^rPi 

ffcta^ #f§BJ3te, (l) 

Q l -Q 2 -C (=0) -N (R 1 ) -Q 3 -N (R 2 ) — T 1 — Q 4 (1) 

Sife*£^rr5 £ £ fc&S&fafc L < it?Fma<D 5 ~ 6 A©SMKiSHb**ak e 
tfefiS^r 3 £ £ &5fS?Q % U < f&Hftfr© 5~6 A0tt*g|3£, H&g£ 

mmvt hv< tt^tt«©«si» 2-6 ©T;pdr - u 

3 
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S-N (R 3 ) - 

S-N (R 4 ) - (CH,) m- 

am^^t- ^ £ t % h z> 2 m^mi u < «^fn© 5 ~ 6 acdm^m^tk^ 

b&^£ w-r 3 zth&2>2 mornu l < «^«q(d 2 m&^rc & 3 si&ofig 

R 5 R 7 

s — c-c— 

R R 8 

r 5 > rk r 7 ^c};^r 8 «, &*3&±nz7mm^ 7mm, Aoy>nc 
yjutr-jum, 7)V*~)vm. 7;io^> 
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TIB©* 



5 10 




ymm. 7)v*r)\&s 7)Wr~)m* 7)v*—)i&, /\uy>m^ Aoy 
J7)v*)vm. z/7/m, ^7;7;wn, rs/*, ysyj^s, n 

-7)U*)U75.y7)\'*)m, N, N-5?7W75/7JW1«, TS^I/ 

t;W3^s>^j;I/^-;1/S, 7^3+'>*;^z;i/7Ji4;i«. T;un^->^ 
7)Vn*ists)V'$~)V7^;7)v*)\,m. ufrn^Mb. 7)v*f 

n - 7)i>*)Vt>)vn^ n - 7;wdr-;i/- n - 7;i4JW;wtt'f 
*;pak N-T^n^^^A^-f^s, n-7;i4;p-n-7^3+->*;^ 

j^w-r^*, 7 )v*)V7,)v&-)vm. 7)v*)V7s)v*—)V7)i*)vm. mmm 

5 
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^75/1, TU-;Px;U5jN-;VTsy», 7J^;wM- )\>73.J7)V*)V 
g, 7 u -;^;^-;P7S y 7;v^vs, 7;wi/7M-^7$ y *M- 

*-jP7J^;n, 7U-;i'X^*r;k75;*;^-;v7;^;n, 

<fctf R 10 «-^£&oT^iSc 1-5 <D7)V*U>& mm$k 2 ~ 5 ©7J^ 

t> b < fcOTttft© 2 £ fete 3 mtt©«^**3S5Si£&jKL ; 

6 
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■z*>\z*mvm. ±mik&m. torn, 'tnwmmm^tcntn^^- 

mww&mm (s irs) , grwm*± (mods) , www^^mk 
*<Dik&m (i) &mm?z*mfc$:mmTz>>b<DT»&z> 0 

ut\z. (i) xm:2n&*mw<DJL^u>i;T2.>mmmz$>\tiz>m 
mmz^TMwt&o 

T>hu;us, ^i^->hu;uS#^^f-5c:i:^-r 

7 
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t *> 1 iOA.fn^ms^tto 1 ffioS^lcflcU, ^Mifc; 5 t-fctt 6 

^fo7 u— ;w7;Pir— ±hb<d^ptu -;HtKit2~ 6 ©t 

ffifn t> b < OT&fp© 2 gttts fcfci 3 ^3i©8iS£-#Hb7K3f£fcJu m b < « 
<nma h b < tt^«8D»© 2 gtfti; fc« 3 IStto^^b*^ £ iWb b < 

fc 2 aitt*fctt 3 v&&<Dffi&m4k7km%7K-r. ^om&vmah b < tt^aam© 

tSfP fe b < fc£F&?n© 2 ^tt^Jt« 3 aitt©tt'&fiWb***© AflcW^ 

£&t?%%>. fc*, i^t>b<tt^iafd©2iittt*fett3gitt©af'&«flHK*3S 

*«— jK5S (1) 4«©T l t«S-&i-Sfflltt«pfc:ia3t$n^:Vi. 
ma h b < OTi&fiJ© 2 gt&^fcte 3 3Ste©»&«*3R5££i:fck g&fn & b < 

«^*a © 2 gifts & » 3 m&om&mmmtfi i ^©* £ & ^ fc & © £^ u 

©gS*n*>b< tt^FISfP© 2SgttSfc«3^ft©iB|-&^^tt£AT©®~®^ 

■r. 

8 
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(Dnnfc b < \&mm<Dffia2nt\-&Fmo<D 5-6 tka>mxm& 2 - 3 ffi&g- l 

© 1 m<Dma$itc\-&Fmm<D 5-6 mcD^^t 1 - 2^©^fq^fc«TOfo 
05-6 *©ii«Kfi^*3WB*LT»ja$n^ 2 mttsfctt 3 m&vm&mm 
at, 

(1) >foT , <h^i-§&B«#{c^$n^^<, 
±BBofis»feu<tt^flafp©5~6ji©**iRi:tt, mmm*, mmmtt<k 

7X tfn-;p, ft7ix tf^/-;k -rs^/-;K a-^uv— 
5>?>, t!U^>, k!DU> 5 >, fc^95», t?^U>>>, ^U"^>, 

ffift * fcteTOfti® 5-6 AoSMfcgtfbJc* fc «, g&*n %> b < rasffiSfci© 2 gift 
3 58tt©tg'&Kft:7lc**©KlBK:*ViTW*bfcfiafp «b b < t&Fmo<D 5 

- 6 fioatJKft-fkTKsRtracb©*^. ^?nfe b < «^taft© 25Rtt*fc«: 3 
-Y>Ku;Hk -f>HU-M, -fV'f>H'j;i4 -r xwu;^ 

9 
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^h^kFP^TVPtfUv 5 ;^, f7yolf'j^-;H, fh7tHn 
?7yn(fU ^ - tr n n t! U i? )Vm. xh^tHnlfDDkru >?;i/ai, 
tra a tf U 5 >>n;i/g> t K n fcfp d tf U 5 >>x;l^ 5?h F □ fcTU 
U tf U F fc! U ^ s?x;i,S> xh^tHnbfUHt!U5 >>x;us, tf^ / ^ 

ti/u;ps, ^kh-nt^/^jyjM, 7p trumps, ^h^tno^a 

^/ntfU^-jH, f h7t KnW7oiiiJ^-;i«, tfPP^TV 
U;i/*, S^tHntrnnWJ;!^, tf pp^ItVU;!^ v?fch*PkTPP 

mzmmtte<. wAtft^^ij^STtt, i, 5-, i, 6-, i, 7 

-, i, 8-, 2, 6-£fc«2, 7-^-^9 1 u^-;i/*ovi-rti-efe<k<, ^ 
xytrus^;i/»TO, ?x; [2, 3-b] trusts, ^x; [2, 3-c] 
tru^s, 5px/ [3, 2-b] tru^;us, ^x/ [3, 2-c] trusw 

& fiy [3, 4-b] tfUv^Wg, ^X/ [3, 4-c] fcfU$wa£©Vvf 

n-cfe^<, ^ryntfu^STtt, f7»/n [4, 5-b] tfu>wx, ^ 

7VP [4, 5-c] IfU^a, ^TVn [5, 4-b] fcfU^l/g, ?7V 
O [5, 4-c] fcf'Jv^g, ^T'/D [3, 4-a] tf' J :P7VP 
C3, 2 -a] tfU>^*mvrm?*>cfc<, ^T^Ptf'J^vX^STtt, 5*=- 
XVp [4, 5-c] tf'J^x^S, fjya [4, 5-d] tf'jy^x;i/ 
^TVp [5, 4-c] fcTU^x;^, ^T^/D [3, 2-b] tf'J^ 

x;p^oii-rnTt)j;<, tfoptru^i/aTtt, traa [2, 3-b] eus> 

tfPP C2, 3-c] tfU^H, [3, 2-b] tfUv^X, tf 

PP [3, 2-c] fcfU>>;i/X> tfPP [3, 4-b] tf'Jv^S, tfPP 
C3, 4-c] t!U> ? ;i/S©Vi-rnTfecfc<, tf'J F£US>>x;i^T?ttU hfU 
K [2, 3-d] bfU^X^g, tftJH [3, 2-d] l£U5^x;i/g, tfU 

10 
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H [3, 4-d] tfU5^;P», fc?UF [4, 3-d] If'JS^-JH, tTU 
H [1. 2-c] tf'J5i/-;WS, tfUH [1, 2-a] fcTU SS^l*©**"*" 

m?t)=t<, e^y^Tyu^ST^, if^y [2, 3-d] ^ryu^s, tf 
^y [4, 3-d] ^rvvjvm. tr^y [3, 4-d] ^jyum tr^y 
[3, 2-d] ^TVu;usov^-rnTfect<> 7ntru5?;uaiTtt, 70 

[2, 3-b] kTU^g, 7n [2, 3-c] tfDv^S, 7D [3, 2- 

b] tfUv 5 ;^ 7D [3, 2-c] fcTUSWafc :7P [3, 4-b] KUSW 

S, 7n [3, 4-c] if u$>;i/S©vvfn"r w/nK u^;VsSIt? 
tt, **Wn [4, 5-b] IfUvWg, t^7n [4, 5-c] KUSW 
S, ^U-V/P C5, 4-b] trUS^X, ^-y-^n [5, 4-c] tfUv^ 
W7n [3, 4-a] IfUS^*, ^iJ-v/D [3, 2-a] fcTUSW 
aSot^mTfeJ:^ *W»/nKij^;i^T?H:, t^7o [4, 5- 

c] tru^nji/*, t^yn [4, 5-d] tru^-;w«, t+u-yn 

[5, 4-c] KU^S^Wfc t^7n [3, 4-b] tf'J^-;HO^ 

-rti-efect<, ifnpwj;HTtt, tron [2, i-b] ^77u;vs, 

If DO [1, 2-c] ^7VU;WS, IfPP [2, 3-d] ^TVU;^, tfP 
O [3, 2-d] If on [3, 4-d] f-TW JV»D\fVftW 

fcfnD^-9-^/u;wS-e«, trnp [2, i-b] w/ijji* if 
no [l, 2-c] :*3rUVUJI/afc tfPD [2, 3-d] ^itVU;US, tf 
OP [3, 2-d] rt^+h/U;^ tfPP C3, 4-d] ttWVJl&W* 

±iB07U-Mt AfD7'J-JH, TV—)VT)l*TZL)\,m. AfD7'J- 

muh v < tt^Fftfto 2 nutate 3 ^tt^ss^^^an, -etven 1 ~ 3 

11 
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ifc!!t8ci~6fla©ADy J7)V^-)vm. rays, ->t/s, 75/7;i/+;v 

zhnS, tHD*->7;i4;W6 <0d*«, tPn+^fjvs, 2-th* 
, 7vM (0!l*.fcf, T-fe^WS, yntf^-x:;U*^£) , 75^/S, 

l< 2~ 7 o7;i/a^^M-wtlbfc75> ? ys 

*»2~6©7;m^5^*;^x;p« ^ h+y^^^n, xh^ 

mmmm&m tfnu>v», tf^uvvs, tr^svak ^ji/^u 
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#^>;|/*, A;^*y7J^;H. 7-»m, 7)Vn^r^)V^-)m, 7)V 
n*isji)l7$-)V7)l<*)im, ^fe«->7y*. Aa^*>j!iCT> 7;^ 

tfR 14 te, =&^M^7Km^, tK^*, ^hng, yj/i, ad^>I 
7J^JH, 7)Wr=J]& 7)V*-)V&, /\u*f 77 Jl^^M, fcFD* 
y7Jl/+j«, 7;i/=r^5y^ 7;i/n=^>7;Wl/S> 
=^y7JWH> ^wn^^s, 7;u^^r>'*;i/^-;^, 75^yss&tt 

7)ln3ri/f})V#-)\,7)V*)Vm$:^-? a ) , 




y*, /\o^>if, 7;^;p», 7;^-;^ 7;p^;i^*, ;\u*f;7)V 
t Fn*~>7;!/*;US, 7;m*5'*, 7;i/3+y7JWVS, X)\>tf 

*->;ug> *;^^>-7;w^ 7->;i/S, #;w^-f;p«, 7 >n=^># ;p 
75> ? /»S7t«7;i'n^>/^;^-;P7;i/^;i/S^'ro ) , 




X'te, CH 2 , CH, NH, NOH, N, OSfcSS^U R 18 , R 19 
33<£tfR M «> £*&3jLfc7KStIi§B\ 7k@£g, -hdS. y7/«, /\P^f>I 

7;i/*;!/S, 7)Wr—)V&* 7)V*-)vm. /\u?;7)V*)^ tFo^ 

13 
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y&&tc\*7)Vn*^%)\'tf-)V7)\'*)V&&7jk-r e ] , 



X 2 te, NH, N> 0££:teS£^U X s fctN, CScfcteCH^U 



n*, 5/7/1 AD^>Jg^ 7)V*)V&, 7)l<r~)m. 7)l=¥-)l&, /\ 
U?;7)V*)Vm. h^D^^MJl/S, 7)Vu*i/m. 7)Vn*isT)V*)V 



R 



2) 





14 



WO 01/74774 



PCT/JPO 1/02945 



Erne ^Momz-o^xmm^M^o 

7 u —)m&mmv%L7 u —jvrjvfj/^ju&^v. 7)m^ij)v^-jvm 
)\?7 )\s*)vm*. ±M(07)v^-)vm\z±.u<D7)vn^ti)v^ jvm 1 <@#g& 

lxfcfe©*^U r\UVJ 7 )V*r)imt.±$d.<D7 )V*)Vmz 1 ~3iOAO^> 



15 
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mtvxte, ^DDXf'j;i/S, 7Mnx?UM, 7a^x5f U;i/g, 
TIE<Z>S 




R l \ R* 6 , *5£tfR n te, MIB£|ff|CfcO£^U 1 ~ 8 ©ft^ttffiH 

^m^T^Dfls^v'T/*, /\py>i^ y)v*c)vm, y)Mr-)i& yjv 

16 
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T«> x^-njPS^SHri. _hfB<D^-7^;i/*«, l-^-7^;USJ:_t)t)2- 



) C*3V>T, X'HNH, NOH, N, 0*5«fctf S jW£L< , 
NH. 0*5«fctfS**J;D$F£U^ 0 R ,8 «^^b<«7K^M^feO> R I9 *3J; 

&o> rai->7/& APy>j^-?, t;wi^s, yjvtr—jvm, T)v*-)i 




7 
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>ku;i/S, 6 -x^-;h->fu;i^ 6-^5 L ;i/-r>Hu;i/ 

g, 5 - ^ D D - 4 - 7J^D^>'/f X-;i/S, 6-^UD^> i ;? ; I-^ 

6-7;vtn^>y?i^S, 6-ya^e^>V5 1 x-;i/^ 6-xg^x 
£, 5-7Mn^W7UM, s -yu^^/y v )i>m, 5-x^x;w^ 

>l/7U;W^ 5-^?M>!/7'JJl'S, 5-^Dn-4-7;PtD^/7 

^>!/7 vjvm. 6 -x^x;i/^>v^ u;m, 6 ~^)^>Vy u 

^-dok— ;i/-2 — r;P3k 5-7d^>M1/-2-<jH, 5-x?x 

4-y)V*u4 >H-;i / -2— r;U», 6-7DD^>K-;>-2-<JH < 6 
-yjVXn'f >}*—)],- 2-4 Q-yu^4>\ t -)V-2-'i )vm. 6- 

*-f >K— ;p-3— r;wt 5-x^-;m->k-;u-3 — r;i*, 5-*^ 

18 
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-r y ;u- 3 — 5 □ □- 4-yjv^-u^ y f— jw- 3 — r 
6-^DD-r>H-jp-3— r;ps, Q-y)v-tu^yY-)v-z—i)vm. 6 
-yn*<>H-;p-3— 6-x^x;h*>k-;i,- 3 -> f;u», 6- 
j*3 l ;h , >f>-;u-3— r;uak 5-^PD^>i/^7ai>-2— f;i/», 5 
-7;i/^o^>y^^3i>- 2 — f 5 -^aqe^>\/^yj:>- 2 - 
-f;ws, 5 -x? zM> ( /f t7i>- 2 - 5-^)V^y/^y 
a^y-2 5 -yau-4-y)V^a^yv^y^y- 2 — i )vm. 
6 -^np^>ywi>- 2 --r;i/X, 6 -yj^u^yv^y^y- 2 
— ovm. 6-yD^>>;?t7i>-2-' r;ua, 6 -x^-;^>y^^- 

7x>-2 — f;i^6, 6-^^;^>y^^x>-2— r;i/ft, 

-7D^>^7x>- 3 — 5 -X^-;i/^>y^7o:>- 3 - 
^JVm, 5-^5F;i/^>V5 L ^-7x>-3— r;P3k 5-^DD-4-^;U^-n 
^>W7x>-3-'fil/i ) 6-^PD^>^^-7a:>-3—Y;^ 6 

-^;i/^-p^<>y5 1 ^7x>- 3 — r;u», 6 -7n^>y?t7x>- 3 - 
-r^s, 6 -x^-;^>y^^-^ac>- 3 — oum. Q-^)v^y/^y 
x.y- 3--TJUS, 5-^nn^>>/77>-2 — OPS, 5 -^;i/^-p^>V 

77>-2-^M, 5-7*D^>y77>-2-fM, 5 -X^-JI^O 
4 /77>-2-<;H, 5-^?M>777>-2- Ol^ 5-^PP-4 
-7MD^>>/77>- 2 — f ;hK, 6 - ^DD^>^/7 7>-2-'fM, 

6 -:7;i/:*p^>\/:7^>- 2 — t 6 -^p^e^>i/^^>- 2 — r ;w 

6-X5=-x;U^>^^>-2— f;|/g, 6-^5 L M>77 7>-2-'f 

5-^Pn^>^^>- 3— r )vm, 5-y)i>y$-w<yvy5>y-3- 
5-7D^>777>-3-fM, 5-x^x;i/^>v r ^^>-3 
— ovm. 5-^?;k>V77>-3— r;H, 5-^dd-4-7;wp^ 
>V7 7>-3 — r;i/g. 6-^pp^>y77^>-3 — r;vs, s-y^u 
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W77>-3 — T;WS, 6 -7u=Es<>^77>- 3 — C^X, 6 -X^x 
JK>77 7>-3-f 6 - * > 1/7 ^ > - 3 — f J: 0 0? 

5-7n^>H-jH2-<;n > 5 -x^pxjm* > 2 — r ;w 

-2— f;Wfc 6-^DD-f >H-^-2— , 6-7)l*U^>\i-)l 

-2—f;i/S, 6-70^-f >h*-;i/-2— r;PS, 6 -x^-;w>H-;u- 
2-f;wg, 6-^^;K>H— ;i/-2— r;i/^, 5-^nn^>y^7i> 

Wi>-2-<;H, 5 - IfzM>>/5 1 t7x>- 2 - < 5-* 
^;i^>V3^f 7ac>- 2 — 5-;!70D-4-7MD^> , /5 1 t7i 
>-2 — r 6-^nbW?t7i>-2 — r;US, 6-y)V^-a^> 
7Wx>-2--f;i/», 6-7n^>7?t7x>-2- -f;us, 6-x 

?"jK>W7x>- 2 — Y;U*> 6 -*7J\r*>Vtt7 :n>- 2 — T;|/ 
5-^Da^>777>-2-rM, 5-7Jl/tD^>y75>-2-f 

5-7a ; &^>7*7 7>-2 — (jvm, 5 -x^— ;W*>!/:7 9>- 2 - 

x /7^>-2 — r;ws, 6-^no^>y7^>-2--r;ps, 6-?;m-p^ 

> 4 /77>-2 — 6-7"nW/77>-2- 6-X5^x;i/ 
^> 4 /77>-2-' r;PS, 6-^fM>V7 5>- 2— f;Wfe&««rK:#SU 



R 
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X 1 , X 3 , X\ R !l *,k^R ! U WieiPICfeW^L, 4-7 ©ft 

#*aL&fc7lc*i8HP, ->7VS, /\oy>i^ tvi^x;^ t 

^7X^M^T250lfi^v'Ty*, /\ny>«f, 7)V*?)V&* T)l^r^)V 
§IftW)5:Si tTH 5-^pp-r>:?VU;i/S, 5 - y)\,Oru<i >yW)V 

^/u;u*, 6-7;^n-r>^/u;ps, 6-^d^>^/u;ps, 6-x 
i/U;PS> 6-^nn^>i/-f5^/ij;i/S, 6-7Mo^>^5^/u;p 

vim, 6-yjv^ru^>v^rvvjvm> 6-7D^>^7yujn, 6 
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6 -^0€^>>/-f V?77'JM, 6-X5 1 -;K>y'fV5 1 7y , JJV 

6 -7n&o*M y^m/ u;wt 6 -x^x;i^>y-r y^u-yy 
* u wpy £ ox w& c cine. ©e&Xd*T l 

4*fci®je$nsfeoT^^i*«, >yy— 3 -- r;ps, 5-y 

;^p-r >^y— 3 — r;us, 5 -yp^-r >^y-;u- 3 — ops, 5 - 
x^-;i/-f >^y-;i/- 3 — r;ps, >^y-;v- 3 —f 6 

-7)],*u-i >yv-)v- 3 6 -yp^e-r >^y-;p- 3 — r;pat 

6 -x5F-;h- >^y-;u- 3 — f 5 - 7np^>^5^7-jv- 2 - 

5-y;^D^>y<5^y-;w-2 — r;i/», 5 -yn^>y-f 5 
^y-;w- 2 — om, 5 -x^x;i/^>y< s^y— 2 — r ;wak 6 
□ o^>y-f 5 &v—)V- 2 ~^)vm> 6 - y ;^n^>y< 5 yy-;i/- 2 - 

6 - ^nt^>y-f $yy*-;i/- 2 r;wfc 6-x^x;^>y-rs 
^y-;u-2--r;^ 5-7na^>y?7^-2-<;H, 5-7;m- 
□^>Vf7y*-;p- 2 — <;wai, 5 -yo^^>y^Ty-;w- 2 — 

5 -x^M>y?7^Jl/- 2 — f 6 -^nn^>i/f7y- 2 

— 6-7Mn^>»/f7i/-^-2 — r;u*, 6-ya^>y^T 
y-;u-2— t;ps, 6 -x^k^wv-jv- 2 - ops, 
^>y^+i-y— 2 -'Oim, 5 -y;u^-p^>y^-y-y— 2 — 

s-yp^&^^y^-tj-y— ;p-2 — r;u*, 5-x?x;^>y^^-y 
-;i/-2— r;p&, 6-^Dn^>y^-tfy-;i / -2-^;^ §-y)iaru 
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a=E^>"M v^TV-;i/- 3 — r;i/*> 5 -x^-;i/^>v-r V5 1 7 , /-;i/- 

a, 6 - xf-M>y^ y ^jy-^- 3 - ^ r;i"S, 5-^DD^>y<y^ 
■av— 3— r;u*. 5-^;i/^D^>^v^i7-\/-;i/-3— 5- 
yn^^Af v^u-v/— 3 — t;ps, 5 -x^— ;^>v<v^i7-y-;u 
-3 — HPS, 6 -^nn^y<y^y- ;p-3— r;u», 6-^;^d^ 
>y< v*uv— 3 -^om. 6-yn^^>y^y^ij-y-ji/- 3 — r;u 

□^>y-r 2 — r^ak 5-y;^n^>y-r$^/-;i/- 2— < 

;i/*> 5-^P ; e^>y<5^/-;i/-2— r;Hk s-x^cjwoyvs^ 
y-;w- 2 -- r;ux, 6-^Dn^>y-r5^/~;V'-2— r;ps, 6--y;u^* 
p^>y-fs^;-^- 2 -^r;u*, 6 -yD^>y-r 5 yv—jv- 2 — r ;u 
6 -x^x;i/^>y< 5 yy-;i>- 2 -- oi^> 5-^DD^>y>xy- 
;u-2— 5 - 7Ma^>y^7y-;i/- 2 --f 5 -yn^> 
y?ry-;i/- 2 5 -i^-Myy^zy-^- 2 —om. 6 - 

^an^>yf7y-;i/- 2 — 6-7Mo^>y5 i 7y-ji'- 2 — r 
6-^a^E^>V5 i Ti/-;i/-2— r;i/g, 6 -i5 l -M>y^7y- 
;w-2— r;i^ 5-^no^>y^i7-y-;p-2-<;t^ s-yjvtirui 

>V**D-V-)V- 2 — i)vm. 5 -yn^>ytW-^- 2 — f 

5 -if-jK> i ;t^y-jh 2 — r;L-»> 6-^0 □^> i ;t+ty-ji' 
-2 — r;i/g, 6-y;i/^-n^>\/^i7-y-;u-2—r;uS, 6-^n^> 
V^-^if 2 — 6 - x^x;i^ > VttW—)V- 2 
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TUSCt^U R 2 \ R 24 &<fctfR 25 fci\ MIEiilHlDfcCD^U 5-8 
^fe&W&Tjk-r. ] C^^T, R 23 , R"&J;i!>*R 25 te. &*®£L\Z7i<.mm^ v- 
7/1, AD^r>M^ 7)ltr-)m. 7 )l^)Vm^Tz.W\u^ 

6-x^n;^/U-;PS, 6 -^pp-fy^y >j 6-y;i/;fp 
SWtK, 6-^PP^y U>-2 — r;US> 6-7Mn+yij>-2 

—r;ps, 6-^owj>-2 — r;i/S, 6-i5 i zm;'j>-2-^ 
6-^pp^y U>-3— om> Q-y)V^ru^y^y-3-^)vm, 6 
-^o^yij>-3--' r;i/*, ;u+y u>- 3 — r;i^s, 7-^p 

n^yij>-2- r;P», 7-7Ma+y | J>-2--i';H, 7-^p^y 
u>-2 — r;i^ 7-x?-ji/+y'j>-2-fM, 7-^pp*/u>- 
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3--f;ua> 7-r7;M-n*yy>-3--f;pak 7-7utts U>-3— -f 
7 ji^y u >- 3 — oi/g, 6-^nn-fv+;ij>-3-f;i/ 
& 6-7MD'fV^yiJ>-3-'fM, e-T/o^-f y^r/ u >- 3— -f 
)vm, 6 -i?-;h y ij >- 3 --f 7 -^na-ry^y y >- 3 - 
-f;i/«, 7 - 7Mn^r y^y u >- 3 7-^Dt-fy+yu>-3 
— owak 7 -x^-;i/-r y^y u >- 3 — uvsmmmzftizhK. 

«Ha6**T* ci t fc&^fafc L < OT£&*n© 5 ~ 6 McDS^-fb*^*, ft 

dife*^>^?qfeb< wtm&<D 5 ~ 6 McDm^sis, 

fcofcfc©&^u «A«7ij;i^, tfDUJi/*, ?x-;i/S, tf^yu^S, 

< 5^\/y;wL **ityy;i^ ^-y-yj-;^ ^ry 

u;u», ?7yu^;n, ^T-vT-yu;!/*, ^-tf-;^ tfu 
KUSSWaS, try^-;^, trau> j x;ps, tf^>?-;i^ tf 
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ttv-vvjm. <?7W)v& ^T^rvvjm, y^-)m. tru^ 
)vm. tf'JS5?;n, tru^=;p», i^dij^s, fcws>n;i*k tr^ 

<, \*j*jy)v&, -f5^/u;wt tfus?;us, trusts, tfu^^ 

fe, 2in5©a*iiKa6©5-fe, ^ii^s^STii, n-^>f^^t 

^>y^x-;i/S, -f>K«j;i>g, -f>HU=;W6, -fy^>FUM, -f 

h7kKDi/>/'JJl/S, -f>HU5?=;Wfc Th7kKD-r>Hijy-;n, 

kFo?7Vnt:'J^H, fh7kh*aWJ^-;i^, ?77ak'J^ 
x;ug, rh^kKD^yDkU^^H, knnk'J^H, ^hHntr 
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pptf'J ^h^t KPtfPPtfUv^l/g, tfpptfu 5>?n;i/S, s?fc 

KPtfppfcfU ^ v'x;!/*, 5? t H □ tf U K*t- V U tf U KtfU 5 >>n;U 

^7yj;H, ^PtfUv^S, fh7bHD7DtfiJy;H, ^If^/otfU 

^bHu^-^VntfUy^;^ ifDn^y'JM, s?fc KPkf pptv' 
VuuttWVJim* s>k Kntfnn^it^/U;i/», tf^/p^ 

fc h □ j-t v a tf y ^s? y tf u w-)vwg *miz> z. t *>*t £ § a*, ^ > 

P / tf U v^S, V o tf U t- b 7 1: H □ f-T "J P b U 5^1*, 

^TVntfU^n;^ f h 7 1 h* Dr7yD tf 'J tfnnbfUS 
^x;i^S> ytHoKDDKU5^=;i* tf^/^TVU^*, ^th'atf^ 
y^TV-UU*, 7PfcfU^;P3S, Th7tFn7atf'J^M, ^UVnfcf 
'J^i> ^h^kFa^uVatfU^l/S, tfnotfU^*, v^tHntf 
n o tf U S?Jl>». 7h7bHDtfDOtfU i^PS, t+i^^D tf U y ^x;i/g, 
t- h^t FP^1r\/PtfU^r:;^ tf PP^T^/y >>t:KPtfPP 
t c 7 , /UM, tfPP;t3M7VU;i/g> 5?t KPtfPP^l7-\/U;i/», 4, 
5, 6, 7-fh7tKD-5, e-T-h^y^l^^TyPtfU^n^S^ 
£1^5, 6-hUy^l/>-4, 5, 6, 7 -7 h 7k FP-^TVp tf U 
;Wfc&«fiF*L<, #{d7h^t KP^>y^7V r 'J;i'», fh7tKnriy tf 
U zS)l>m, fh7t HP^Tl/Ptf U 7h7hHP^TyptfU # 

Jim, i^fciHPtfPPtfUS^x;^, vbHPtf^y^Tyu;^ fh7t 

Kp^tf-i/Ptfu^;^, HPtfPP^Tyu;i/S, 4, 5, 6, 7-7 

•jy^l/>-4, 5, 6, 7 - r h 7 k F 71/D tf U ^y-^W ^ U 
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/tfUi^Tte, [2, 3-b] tfUvX fxy [2, 3-c] t£U5> 

>, ^x/ [3, 2-b] tf'J> ? >, [3, 2-c] tfU> ? >, fPX/ 

[3, 4-b] tf'J^X fX7 [3, 4-c] tf U^XDVi-rtlTfe^V^ 

fxy [2, 3-c] tfu^^i^x; [3, 2-c] tfU^>#W£U 

<, 

9r7VDt£ U ?77n [4, 5-b] tTU^X ^TVn [4, 5- 

c] tTU^X <?7Vu [5, 4-b] fcf'Jv'X *7Vu [5, 4-c] tf'J 
>?X ^T'/n [3, 4 -a] fcf>Ji?>, ?TVu [3, 2 -a] fcfU^XZH* 
-TtlTfeiU^, ^TVP [4, 5-c] H'J^^i^Tl/o [5, 4- 

c] lf'J^>AW$U<, 

^7»/ntTU^>Ttt, ^TVn [4, 5-c] tfU^v?>, ^7l/n [4, 
5-d] tf>jy> ? >> S^TVd [5, 4-c] tf'J^X ^!7Vd [3, 2- 
b] ey^>©Vvrn"T?t>j;<^ 9=-7VD [4, 5-d] tfU^v>#$?2: 

fcfoatfU^^Ttt, trnn [2, 3-b] tfU^X tfDD [2, 3-c] tf 
US», tfoo [3, 2-b] fcfU^>, tfou [3, 2-c] tfUv'X t£a 
O [3, 4-b] tfU^X tfnD [3, 4-c] EU>>><£^vftr?fc£Vi 
tfnn [2, 3-c] t!U> f >:feJ:tftran [3, 2-c] EU>?>tfW£ 
L<, 

tfDOtf 'J5^>7?(1 hfDD [3, 4-d] fcfU^^>, fcfPD [3, 2- 

d] t?USv>, [2, 3-d] tf'JS^XDVi-rnT'b.kt/i^ tfna [3, 
4-d] fcf'J 5^>/W£L<, 

tf U Ffcf J5v>?«, tfU F [2, 3-d] h?U5^>, HUH [3, 2- 
d] tfU5> ? >. tfUK [3, 4-d] If'JS^X tf U F [4, 3-d] tf'J 
kf'JF [1, 2-c] lf'J5y>, fcTUF [1, 2 -a] fc!U 
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vi-rnTfectv^t, t;iji< [3, 4-d] tfu^v^tftru h [4, 3- 

d] tfU^>*W£b<, 

tf^/^TV-Jkm, tf^y [2, 3-d] tr^y [4, 3- 

d] MzrJ [3, 4-d] ^7V~)V, \±=y J [3, 2-d] 

y-JKDVi-fnirfeckV^t, tf^/ [4, 3-d] ^TV-Jl'&cfctft!^/ 
[3, 4-d] 5 L 7 , /-MW^b< > 

^nfcfUv^TteU 7U [2, 3-b] tfU> 5 >, 7D [2, 3-c] tfU>? 
>, !7 D [3, 2-b] t?US?>, 7D [3, 2-c] tf'Ji^X 7a [3, 4 
-b] tfU>>>, 7D [3, 4-c] tfU5?>©H1im? ! b<kW, ^7 D [2, 
3-c] t!U^>Ml/7D [3, 2-c] tfUv>>3W£L<, 
tWaH'J^>T?ll ^-tf-Vn [4, 5-b] t!U^>, *ttVu 
[4, 5-c] tTU5?>, ^thVn [5, 4-b] tTU3?>, t+t^D 
[5, 4-c] tf'J> > >, t+tJ-'/D [3, 4 -a] tf'J>>>, :**1f\/P 
[3, 2- a] hfUv>(DVi-rn-r i feJ;<> ttWu [4, 5-c] tfU^> 
*J:tf:MrUVni [5, 4-c] trus^>5WSL<, 

^it*/ot;u^>T?tt, ^-y-yo [4, 5-c] tfu^>> ^ij-i/p 

[4, 5-d] tfU^S?>, t^U-^/n [5, 4-c] tTU^>> ^I^/p 
[3, 4-b] KU^>OWj*nT%>±Vi*t, ttWu [4, 5-d] tfU 

KnDf7 % /-;VTtt, EDO [2, 1-b] fjy-JK tfPP [1, 2- 

c] ?77-Jk t?PP[2, 3-d]^77-;k tfOD [3, 2-d] ?7V 
-;k tfpn [3, 4-d] 3 L 7V'-;i'<ZHv$"nT?t>ck<, tfPP [3, 4- 

d] ?7y-MWtK, 

tfPo^ihv/-;u-ett, tfpp [2, l-b] ^tf-y-Jk tfPP [l, 2 
-c] ;k tfOD [2, 3-d] ;t-*tf-\/-;k tfPP [3, 2- 

d] ttW— ;k tfPP [3, 4-d] *^iJV— JW©VvrftTfe«J:^**, fcf 
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DP [3, 4-d] ttljrV—JVifl&tHsl,*. 

±i3omm % l < ^is^nco 5-6 m<Dmttmik7i<.mm. *> b < «^»fn 
*m&. mrc\mm %v< raisin© 2 mttztt)* s m&vm&mmi&mz. 

lfi~3IiftLfeAny;7KM. 7§7S> 75>Vg> t 

z> *?-m& x.^)m. -fyyntr;us, t e r t -y^vwzEv 

y/7n^>?;H, 1 -^)Wy^wfu\f.)vmt^E(DC^-C,lyi>u7)V^)V 
m . C3-c 6 ->^Dy;i/^;i/C,-c 6 7;i/^s m%.tt. v^nyatfjM 

*fcf, ^h^->*, xh4^>S&<>£) , C.-CjT^n^S/d-CeT;!/^ 

)l<mfc£) , C r C s 7J^^y*Jl/#-jl/C-C 6 7;^JH (093. fcf, *b 
^-f3)V^ZL)V^)Vm, t e r t-^h+y^M^MWUfta , C 2 

ti)V^-)Vm> xh^y*MzjH > t e r t - zf h*->#;U#x;ugft: 
£) , 75yc-c f m;n («i^.«r, 7sy*:P;i^ 75yx?;n^ 
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£) , c,-c 6 T;i/^;i/T5yc,-c 6 T;i/^;p» N-*^frT^y 
N-xwsy/f;i/S^a , c-c^7^75;c- 
c 5 t;I/^;p* (^ja^ n, n-zs*^jvts.; ^^jvm, n, n-s^x^ 

M-Jl/T^yjfJH, ter t-^h + ^M-^^yx^H* 

£) > c,-c,7;P*y-f;i« (0>Jx.fc£, *t;ps;v«, T^>vm. ^>v^u 

C,-C ( 7;WH («*fif, T-fe^TS/pWl'g&.H) , C,-C,TJ^ 
;i/>UI/*x;i/g (09*.K£ *#>X)Vib—)VmtzE) , C.-CsTJM^I/TJl/* 

rt^E-OVm, X.^-)Vtl)Vn^)Vm, <1V'7u\>J\,i3f\,n : E<4M& tert- 

:/^u#;wt^f > n, n->> <c,-c,7 , ;m i ;w aw^-ows 

;wt^-r;w*&:£) , c,-c,T;i/^;PT^ys (09* n-^w$; 
N-x^;PT$/s^i:) , c-c 6 ^7M;i/7$y« (wx.it. n, n 

-^f;P73y& N, N-5?X5 L ^75/S, N- pWIz-N-X^UT =• 

, i«£fc«ra«feL<f^«©2ffl©3g#, mmmttitmgmtt 

yxjH, ^*ijx;i^ eU5WS, fcfUS^x;^ ^h^hKntf^x 
, ^cfc^llBO 5 ~ 6 lOtilSS- C - C ,7MJH 

^'jy^wnat*) Q 1 

5-*^)V-4, 5, 6, 7-rh7hHaf7yo [5, 4-c] 
tf> J>>>- 2— T;U*> 4, 5, 6, KO^TVP [5, 4-c] 

tTU> ? >-2 — T^*, 5-'>^D7 P Otf;U-4, 5, 6, 
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77n [5, 4-c] ¥Vi?>-2—Om. 5 -iDV^^ 4, 5, 
6, KD^ryn [5, 4-c] t£U5»-2->f;idfc 5-^9=- 

;p-4, 5, 6, [5, 4-c] tfU^>-2— 

S, 5- <4-fcfU5W -4, 5, 6, KD^TVD [5, 4- 

c] trus?>-2— r;u», 5-^^-4, 5, 6, 7-f b7tFD?77 

P [4, 5-c] tfUS?>-2— f;W6, 6-^^-4, 5, 6, 7-^h^ 
tKnfx; [2, 3-c] fcfU>^>-2— r;i/«, 5-*5S>I/-4. 5, 6, 
7-fh7th'DW/o [5, 4-c] t!U^>-2— (JVM. 5 
-4, 6-5>k Fn-5H-fcfnn [3, 4-d] ^T^/-;i/- 2 
5, 7-v?bKn-6-^^eDD [3, 4-d] tfU 5i^>- 2 

5, 6-> J ^5 1 ;i/-4, 5, 6, 7— fh7tHn^77D [4, 5-d] hfU 
^> f >- 2 —f;p*, 5, 6 -V^)]/-4, 5, 6, 7-^h^tHo^it 
Vu [4. 5-d] tfU^>-2--r;US, 5-W^75;-4, 5, 

6, 7-Th7th*D^>7 [d] 5^TV-;i/-2— 5- (4-tTUv^ 
;W -4, 5, 6, 7-^h^tHD^TV/D [5, 4-c] tf'Jy>-2 — f 
)m, 6, 7-^th*n-4H-^7/ C4, 3-d] f77-Jl-2-f;H 
^©2Mtt^^S> 4- (4-tfUvW 

<SQ l ^^T> 

mmvt% v < tefr&w;<Dmm%i 1 ~ 6 ®7Mi^>i, 

mmtkh u < teft&vKD&kmik 2-6 <dt)i*-u>m. 
m-N (r 3 ) - 
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S-N (R 4 ) - (CH 2 ) m- 

«»* wr* z.t%$>% 2m<Dfm% b < tt^«&?u© 5 ~ eioi^s, 

B&gfc^rr* n £ & £ 2 fficD&fq b < \**m a© 2 gitt 3 StttofS 
xl/>», yn^-l^>S, y^nU>^iyc^>^-^>^^^cii: 

^, yp(f-i.>s < 7^-u>m. ^>^-u>m. s\3rzs-u>&e&mtf 

;vstbx«, dm*, s bb<«^o^^i~6©T;wi/g^it 
"*U m^^JI/S, x^;us, <yyntr;ps, ^nynK;H£***vf 

*-N (R 4 ) - (CH,) m-d^tt^R 4 ^ TMSiiCMfctey^^ST 
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©Q 4 ©^JC^ViTlH«Lfe^fBfe b < te^ffrfa© 5 ~ 6 HoatttR-fb**** 
2#©S<h&o7c i fc©£;teJcU JMW9fc«£bTfcJU S>^D/\^vl/>S, ~> 

&&z*y x - >&am £ b Vi. 

Q 4 <Di»sj(C^ V^TfB«bfc^fqfe b < tt^ffift© 5-6 m.O&MWfi 2 ffi©» 

e?7i/-jk r^ifx t?^>, tfUv'x try tru^x unus? 

>, e^^v^x tf^U> ? >, ttW>. ^U-^T^^ WJX ^PX 
5>X =?Ti?7V>. ftWJX rh7»/-M h'J7^-Jk hUTv* 
>^2fiff©St?5:o^: i fo©^tf§;: < »:^-e#, If^/— ;k -f5^/ 

-;k jk ^7V-;k ?75?7V-;k tfu^x tru 

$v>, tru^x tf.nu^>, tr^^x tr^y>>>, HJ7V-;kfe«k 

h U 7 2 #<Dg £ & ^ 7c & © £0 £ b <h bT# & Ci^tfS. 

2ti5©&?at> b < fcPF&fn© 2 Sitt^Tcte 3 ?Rtt©«f'&|SMb**»t bTte, 
— (l) 4 , ©Q 4 ©i^Bj(c*3^TI3«bfetS?q : bb<«^fq©2mi4*7c 
« 3 &te©«fr&BMb**J&* 2 «B OS £ fc o fc fc © & U JMfcttfcfll tLT 
-f>^>, -r>^>, ±7^U>, f h7kKD^kv, 7>h7t 

±^7^U>^2<B©a6t^^fe%,0^Sb^ibT^fSC.t3ftSTf€r 

So 

2 #©&?&<& b < «>Fg&*p© 2 §tte£7c« 3 igtt©ttte!KXII&££ & LTft 
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tt 3 ^ttcoai^fgm^ 2 #©»<k ft o <D b , ft&ft&^J tlTH 

^yu>, ytpnwjx fh7tHD^/ux ^y^ij-u 

U^>, T-h^t Ha-f>HU^>, ^>y?7 , /-;W fb7kHD^>7? 

kFnfi^K>j5;>, ^TyntfUv'X rf5k FP^ryptf U^>, ? 
7VntfU^>, f^kKnfyi/oK'J^X KDDk'jyx yh H 
Pfc?ppk!U>?>, ff>7kHnt!DDkU^>> Knai;iJ5$;>, ytHn 
KnnKU5S?>, 2?hHQKUHWJ>, fcf^/^Ty-Jk yhHDlf 
7/?7y^K 7PkU-^X T-h^k FD7nKiJS?>, ^-fryn fcT D S> 
7=-h^t:Hn^-y-yntfU^>, ^iJ-yatf«J^>, fh7kh*ot 
^ij-yntfU^X fcfOD?Ty-;k ykHnkDo^jy-Jk tfnnt. 
**!J-y— ;k >>fc h*OtfDD^l7-y-;i/^i2#CD*t^o^: i &<7J^WS^ 

^^/77>, ^>7ft7ix <>h-;k -<>yy-;k 4=-/ 
^xytfu^x ^Tyotru>?>, T^h^k Ka^ryntru^x ^ 

7 ( /n tfU^>, traatTU^X T^h^t HPtfantfU^>, kTUFfcf'J 
5^>, k7/?7y-;K ^kh*nH7 7f7y-^ yPfcfUv>>, **1t- 

ypifu^x ^ityptfu^vx tfDD^ry-^ s^tHntrnp^y 

y— ;k kT p a *^u-y — «t t H p tf p p 3-^-9-y— 2 ^oS <k ft 

o fc fe © £ iff $ b t isxmf 5 n <k an? # s . _t«E©a&^is jrsijS* iz&n 
zm&(Dmtt\tto£immzte<. wiiay-^us^Ttt, 1, 5-, 1, 6 

-, 1, 7-, l, 8-, 2, 6-, 2, 7 -j-7^Vi?><D\,*-irtii:<b£<, 
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fx; tfy fx; [2, 3-t>] t?u^>\ fxy [2, 3-c] tr 

'JyX fx; [3, 2-b] eus», fx; [3, 2-c] tf'J>>>, fx 

; [3, 4-b] tru> ? >, fx; [3, 4-c] tru> 5 >©vi-rtiTfei;<, 

f77ob!U^>m f y/D [4, 5-b] fcfUv'X fTV/n [4, 5- 

c] tfU^X fTVP [5, 4-b] fcTUS?X fTVn [5, 4-c] tfU 

fTVD [3, 4 -a] fcfUv'X fT\/n [3, 2 -a] tfU^XTH* 
ftil?fei<, fTVnt!'J^>-e«, fTV/n [4, 5-c] fcfU^X 
fTVo [4, 5-d] fcfU^X f77n [5, 4-c] fc?U^>, fT 
l/D [3, 2-b] HU^v^tfHvftlTfeJ;^ fcfnnt?U^>Tte, fcfOD 
[2, 3-b] tf'J>>>, tfon [2, 3-c] tfU>>>, KDQ [3, 2- 

b] tru> ? >, trnn [3, 2-c] tru^x trna [3, 4-b] try 5? 

>> trcm [3, 4-c] eUS>>©Vv$"ttT?*>J:<, t?no tf'J 
tfnn [3, 4-d] t?U$v>, bfpn [3, 2-d] tf'J5^>, tfno 
[2, 3-d] £U S^><Z>Vvf*vrfc<k<, tfU Hb?U5^>T?tt, b?U H 
[2, 3-d] tTU^vX fcfU H C3, 2-d] fcTU^X fcf U H [3, 4 

-d] trus> ? >vi-rm? ! feck<, H7/f77-M?n t?^; [2, 3- 

d] fyy-;K t?^; [4, 3-d] fTV-;k tf^/ [3, 4-d] fT 

t?^; [3, 2-d] f Ty-;KDViTtiT ! b^<, ^ntfUv^t? 

7a [2, 3-b] fcTUS», 7D [2, 3-c] fcTU^>, 7D [3, 2 
-b] H'JyX 7D [3, 2-c] tfUv?>, 7D [3, 4-b] tfU>*>, 
7n [3, 4-c] fcf U^OVvftiTfcJX, ^-tJ"\/n tf U 
•tfVD [4, 5-b] tfUv'X ttWu [4, 5-c] t?U>?>, 
n [5, 4-b] kfUS?>, ^ij-yp [5, 4-c] tf'J>>>, *=HtVd 
C3, 4 -a] t?U>>>, ^-^+hVD [3, 2 -a] fcf U V ><D^-fn-C%<£ 

<> **tJ-yntru^>Ttt, [4, 5-c] tfijy^x **-tJ- 

Va [4, 5-d] fcfU^X 3f*UVa [5, 4-c] tfU^>, *3rti- 
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[3, 4-b] t!'J^>©Hftl?y< 1 KQOf77-;PTtt, t!D 
P [2, 1-b] T-TV—JV. tfPP [1, 2-c] ?77-;K tfPP [3, 
2-d] ^TV-;k tfDD [3, 4-d] ^T^/-;i/©^-rnTr ! fei<, tfP 
o^-^l7-V-;H?«, tfPP [2, l-b] *-3rtJV— Jk tfnp [i, 2- 
c] tf-W/— ;k tfPP C2, 3-d] ^iJ-V-;K tfPP [3, 2-d] 

^i7-V-;k ifpp [3, 4-d] ^+f-y-;u©vi-rn^t)=k<, s^iiti 

\t 3 ^tt<D^»7jc^s, a 2 fficDt&fti t> L < teT&fUtf) 2 §itt£7c« 3 
->7/S, T=L;7)ls*Jim. 75^/«, th*P + y7$y/I, &*H 

7 (07;^+y*M-J^tiUfc75 / 1 h*~>#;i^x 

tt%is<\t.fr&&<D@m»2~6<D7)\,*-)\,m (0U;lfc£> x^x;t>x, ypfcf 
x;PS (08*.tf, *b3risj3M=.)]&, x^~>#;i/#-;i^&«>£) 

2 ©7;Hrxi^>g, K3dft207M-l/>S, S-NH-. 
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^ma<D 5-6 momvt&kitymm, wmm&*rr z z£%&z>2 momta % v 
< «^sj<d 5-6 mpmmm^,&^^zsmmm^m-r % zt*$$>2>2 momm 
l < «TOfo© 2 stt^^tt 3 m&om&mmm&mm £ u < , 

£\ ->^n^^W>»^7x-l/>S^©2ffi©tSfn i fcL<«^FtS?q(D5~6 
-«5£ (1) 

Q'-Q 2 -C (=0) — N (R 1 ) -Q 3 -N (R 2 ) -T l -Q 4 (1) 
[it*. RK R\ QK Q\ Q\ Q 4 ££r_KT'te, MffitraUt)©*^. ] 
T!H©-flg5£ ( 1 ' ) 

Q'-C (=0) — N (R 1 ) -Q 3 -N (R 2 ) -T'-Q 4 (1' ) 
[5£*, Q'«, ±aE0 21RttS&tt3iRttO*g'&ittft:7K*«, S&tt2lttt 

fctt3 8Rtt©«f-&a*«^ass^u, r 1 , r 2 , q\ q^jcOT 1 !*, wiBtn 

fii^ttsitfess^xy trusts, 

■sus&^rr & c t fe & £ Vu tf u 

aiftss^r-r s £ <£ * zt- b ? t h d^jv □ tr u v^ws, 
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M^*S:#-r 5 Cl £ %> & § 5> H n fcf 5 J J-T V U ;PS> 

mmssrwr^ c: £ fefc*^ h 7 1 f o ? n tr u sw*, 
S^S^W-r^ £ i >b***^rU-\/a fcf u s?;^ 
S&S&Wrs ntfeSSrh^fcP p^thVa fcf U 
£ -5 C £ & * fcf P P fcf u s? 

-5 C £ & § v t: F □ fcf o □ fcf U V)V&. 
B&SSrWtS C £1>i&5^ h ^ t H n fcf an fcf y 

5 £<tfc&3fcfPPfcfU5 
B&&£;fi"r3££ i k&<5> ? fc: HntfPDtfu 
B«IS2rWrSJli: , bJfeS^-#i7-ypfcfU^-;i/», 
B&»£ WT 5 ui%fe§fh7tHn t+D-^/o fcf U 
B&S 5 C £ & & £ fcf P n V U ^S, 
B&X&WT SwfbJbS^fc HatfPD^jyjJH, 

B&a^w-r £ nfba&s^tHPtfpp * w/ y jim. 

ISIS*lrt5i:t i bS54, 5, 6, 7-fh7kFa-5, 6 -xh7^f 
1/ >f7^/n fcf y ^>>- 

mrz.teWM&&&TZ> 5, 6-hV X^U>-4, 5, 6, 7 h 

7t h*P^T % /Pfcf'J^r:;l/ST-abl9 ; 
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t> b < fcsra&si© 5-6 A©gt«KflHK3iiai*}fett«ift»&**r* c t % 2 
Q'tUTH 5- (4-kus?;w 97W)vm* 1- (4-tf>jv;w tr^ 
<SQ 3 k:ov>t> 



R 5 > R\ R 7 &<fctfR 8 te> ft^raSfifc**®^ tKR*, Aoy>JB 
7i^J«, 7)WT—)l>&. 7)l*r-)Vm* 7)Vn*r=sm. 7)Vzl*ls 

N-7)V^r)it}jv^=E^)vm. n, N-s?r;mr;w*;wt*-r;i4i, *;i/A*^E-r 
)V7)V^jvm> n - 7;^;^^;^^ ;P7;^;n, n, n--J7)V^-)Vfi)V 

)V7 7V-)im, 7^Jl^r)Um. ArD7U-M$fcH^T 
n7'J-^7;i/^S*^t. ) , 



Q'teS^igc 1-8 07;P*U'>aS*fcttK*ft 2-8 (DTJU^r- U> 
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tK&S, T;py-;p«, tvm^;u*, ad^^ Any 

-7M^75/7^;H, N, N-y7MJl/7S/7M;H, 7i/JU 

hh'o+Hs/S, 7^75 77M;n, r;^^->s, y;k3* 

T)Vu*cist>)V#-)\,m, 7)Vu^ts)V^-)V7)V^)Vm. 7)Vn^-^ 

^■)Vts)vn=E^ jm. n - 7)V*r - )V- n - 7)V*)Vti ;wt^E< ;i/7;i/+^s, 
n - 7)V n * ;i/A^ n - y ; wi/ - n - y ;io * ;w\'^e< ;p 

jw^^)V7)u^r)vm, i ~ 3M07;p^;i/Sxe^$tiTViTfe=tvi*;wAV 

6 l0^iIIl^Jl/#-;i/7JV*J|/S, a&g^LTfe £V> 3 ~ 6 lO^ 

^^^;^^^->tju^;us, 7'J-jh« x^;u*;i/S, ^07 
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7M-^7$/i, 7Ji/^M-;i'75;7;^s, yu-;ux;^n 

tf, x^-;i/», yntf-^s^f) amstfsti*. 7~>;i^£LT«, c,- 
Xfcc.-Cwry— ;u«i«*«iH(ibfc7y— ;p7;u*y-r;h» cwttf, 71 
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vs^i*) wens. 7;^^«>7;wsttTH iiHCDc.-CeT^ 

£) ^tf^n^o T;Pn^^;i,^-;i/T;i/^;i/Si:bT^ ±1500!- c 6 
%o N-7W*;w^<;HiUxn ±fB©c,-c 6 T;^;^i^B 
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-c.TVM^ua, ±f2cDC,-c 6 T;^/<;p*, tK^S> -fas, ^7; 
-f;u*. ±IB©T;kn^r^;i/3^-;i/|i#^ ostitis 1 — 3loS^tilT 



To ) 

±I2©*Q 5 £WT5^tt*iSt©g&#«. 1 iozl^^tbtfe «fc 3 ~ 
10*02 ffi<DWskm&m&T?$> 3 ~ 8 ft© 2 «©SittKffc7k3S£#$F 
*L<> 5~7fi©2ffi©gtttftfb7K*Sa^kO#Sl^. tfTfe, Q 5 ^t;W 
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7)V*)l>m, 7JVir=.JV&, 7)V*-)\,m, AO^>If, /\nys7)l*¥)V 
z/7S7ft*jm. 7yM, 7~>Jl7)l*)\s&, 7J^^>&, 7)Vu* 

□ 7 'J -JH*«);^Afn7 'J -;i/7;^;Htt, R 5 , R 6 , R 7 *5J;^R 8 tc|| 

±m<D7i/)vm&7 s. ;mizwmvfc>b<D mtut. *;i/sjkt=-/&. 7 
■t^)V7*jmtzz) vmz, 7^)vm±.\z/\u^f>m.^ c,-c 6 t 
;m^->s, 757S, n-c,-c 6 t;i/*;u7$/s> n, n-^-c,-c 6 

ViL^icMMmbfeT^;!/* MfUtt , 2-* b^>7-fe?MU7$/X> 3- 
T5yyDtf^--;|/T$y«75:£) 7y;V75/7JWStL 

*;V5;P75/^5 1 M, T-k^PTS/^^l/^t*) ;&t#tfi=>n3o 7 

t>© (^ja«> Tsy^^;ws, i-75yx^nfi;a ^f^tis. n- 
7M;v7$; T;^ju*«h it«, 75; -c-c 6 7j^)vm<D^mm^± 
izCt-c^j^frmimfimmisTcbiD N-^?;i/7$y/f> 

N-^;K75/X^2&<i;) ^We»n^ 0 N, N-y7J^7$; 
7)l*c)Vmt. LTS, 7^ / - C,- C,7)^)V^(D^mW^±.\ZC x - C,7)V 
*jm2mtfW&Lf£'b(D N, N-^^75/^?m N-X 

-CJUmt ITS, iSM^fe L< fcfcfr&^OC,- C 6 7Jl<tr-)m&ti)W^'t 

mzmmvrcb<D mxu. 7^)vtDvn^)vmn.E) awf^nso n-t 
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a. a, n-x^;u-n-* h^->*;wN ,; e-r;p^^;i/S^t*) tmvfznz. 1 
■i Jimomz. i~3 Mosm^fe b < teft-fc^o c , - c,7;i/^;v3t*««ift b 
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tf£>n5. 7;P3+^;^n;P75 y 7;i/+;n t lth ±ih<dt;wus 

*Mz;i/75y/5 i JH, tert -7* h^->*M-;i/75 7 xf;Hfe 

£) amvf^n^o 7;p^i±fitiS$tUT%i^N-7;^;w;PA* ; E 

-f;i^ttt, kb'D^yS, 75/^ N- C,- C^M^TS /S> 75yV 
n^v-S, C,-C,T;U*/-r;^ C 1 -C 6 7M/'f;i/7S/S, c,-c 6 t 

^)vti)vn^ N-xg^io^w^-r )vm, n — rv^n^w^w^-r 
N-^n^o^i^w^-f;!/^ n- (2 - 1 h'n^yi^) 

/t^r-r;^ N— (2-7^0X^1/) *;Wt^E-r;PS, N— (2-v-T/X 

Aji/A^M, n- (2-*h3^x3\>w *;wt*-r;wt n-*;v 

#=^r>'^5 t ;^;i^/t ; &-f;W3S % N- (2-75 7X^W fc^WPe-f N- 
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;i^/-r;i^ c,-c 6 T;^y-r;i/T5/*, c.-CsXJV^^Msx^y 

*;i/»2^gg|£nfc;fr;w\^-r;i/g£^u M^iH n, N-^^^;i/^;i/ 
A^-ni/S, N, N-^x^;i/^;i,A^-r;i/S, N-x^i/-N-.>wi/#;w\* 

=E^)Vm, ^-^Vyu\f.)V-^-^)Vt})Vn=E^ N- (2-hHo + 

)V) ii)vn^)vm. n, N-t*x (2-7Mdx?jw ^/N^E-r;^ n 

- (2-y7/XfjW -N-^^l/^^A^-f^a, N- (2-^h^v-X? 1 
^jm. N, N-tfX (2-75/Xfjl/) #;W\*^JUS&H£W&;ifc2)* 

fef, N-^^l/^^A^-f N— (2-hKa^yi?JW *;wt^E 

-c i 7)^)vm\zm.Wkvr^%<D {mx\t, n, n-^pwi/^a^;^?- 
< t % 1 ~ 30©^^-?^^, £ izmmm^ u < t^i?^x- 
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^ 75;s, c-c s 7)wm^<Dmmm&$>z>ThJ:<. mfcmza. 7 

i? |J i/-)Vt>)Vtf-)l^ 7-V^J-)Vft)l#-)V^ 3-tH a 4->71f 3^ 

3 h*zs7-£^z?-)\,t>ji7$-jim. fcfnu^x 
tf-jm. 3 - 1 Kn^>tfn u >?-;i/^;i/^-;^, 3 - 7;u^p t:n »J vx 

±fB<Dgmae#LTfe<j;Vi 3-6 mv^mmmmx )itf—)vm 1 

)\>m. fcfnU^x;i/#;p#x;Px^;^&^ 

c-c 6 7)i^)mizmmvtci%<D ^)^)i^=.)i^-^>x. 

fcjwt^-f )i7)v*)v&t Lxii *;wN^-r 1 w±ib<d c , - c 6 7;i/ 
astern bfcfc© j^wt^-ow*?-;^ *;w^<;i/x^* 

£ ns * ;w\ ,; E-f ;^=^ 1 {@^±|B0 c , - c 6 7)V*)V& \z mm l> Tc % <D 
m*M, -to JVrt^ jj)vn^ frttisx.^frmts.E) ifi 

N-7)V^)Vts)W^^ ;w+->7;^yni Lttt, ±m<D7)^;m±iz 
mmm*& ur <& £ ^ n - 7^m jw^-c jvmtmmm^ 5^§n§N 
- 7)v^r)its)vn=E-i jvttz/m 1 f@^±isc73 c ,- c s 7ju^jumzmmLrc% 

<D N- ^)Vti )Vtt s s N-^)UtDW^-()V 
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S, n - x^;i/- n - y ^-;i/*;w^-r ^^x^gfc £) /^tfs>n£ 0 
7; u*;u7Ji/*n;nr 5 / s £ its, ±IB(D c , - c 6 7;i^;u*£3rr 5 7 
;Wi/7>;^-;i/^i^75ystcs^Lfet>cD (0y*fc& 

7 u -;i/x;i/^-;i/7$ y lt rau Jtf5©7 u -)im*m-?z>7 u 

7;i/^;ux;i/^z:;i'7 s / Tjv^mt lth _ttB<z> c , - c 6 7; t 

;i/7,;^-;u75yy5 : -;^ y^;V7.;p*-;u75yx^S75:<H) a^fe 

7 u -;i/^;i/7jN-;i/7 5 / 7; wi^t lt«, ±aa© c, - c 6 7;i^;i/S£ 
±ia©7U-;^;^-;i/75y^ifli^^bfc i fo<D (mfcf, 7i-k^ 

7;i/*;i/x;i^x;u7 5 y^j^-jm £ Ltfi, _fcfB<z> c , - c s tj^m 
75y*M-jn, -f vyDbf;^;i/fe;i/75y*;^x;i/^<i:) tmtf 
7 u -;i/x;^^7$ y t!)V^~)mt ita, ±1207 u-^x;^^ 
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7)V*)V*)V*—)V7S.;f3)Vtf—)VT)V*)V&£.lsT\&. ±i3©C,-C,7' 
)V*)V*)\s&—)\,7 5 J *)Vtf~)Vm&±$&<D C , - C t 7)\>*)Vm\ZW.WkVtc 

© (wah *9-)V7>)ift~ )V75.Jts)V^~)v^)V^ -f yyDtf;i/x;i/jj> 
#;)^x;i/*^;K&ft£) ##tf&ft&. 

r->;i/^'>*«, ±m<D7i/)mtMmm : ?ft*>ffii$2nz>m * 

7->;i/t*y7;i/^Mi UT(1 ±|B©C,- C 6 7;M^I/*K:±iB©X ->;i/ 
7J)V*r)Vtti/&t. bTft ±i3©T U -;^S±IB©T^3^^g{CB^ 

jWHfcbfcfe© (09*. tf, #;i/#*>-* h=^>*. #;u#^xb^>*&£) 

7;i/+l/>Si LTtt, 1~5 <DWMft£frfcfr&Vi<D7Jl3rl>>m* 

7)vtr-u>mt i/TH -a^-a-sr n@£*rr sismgc 2-5 oj;v^i/ 

>^+'>*i:l/TH:, 09* x^l/>v?:t^>S, 7 

a W^Jttzs&goymMWL 1 — 5 ©=fo©^We>n-g>o 
*JUal?— ;P5?*^-^a6tt, -O-C (=0) -0-7f^$n<g>ST^§o 75: 
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yjvtr-jvm. 7)i>*~jm. /\oy>m?, Any/7;^;n, 7$/ 

tHn+H$;$, 7J^+H5;l, 

7)V3r)Vm, g&g^LTfc.fc^Tv'JUTS/g, 7ls)V7^S7)V3c)im, 

^M^v-TvMVl^ T;i/n^^;^-;p7 
;W*Jl/g, 7;i/3^^M-;V75 7S, 7;^^^;i/^-jI/7Sy7M 

n-t;^^;!/*;^^^;^ n-x;kt— )\<t>)vn^ )V7)V*r)V 
N-r;i/-ir— j1/-n-7JI/4 i jw;va ; e<;1/S > n-t;u^--;u-n-7;p 

N-T;i/n^->^;p;t^-r;i/S, n-t^^^a^^t;!/*;^ n- 
tvww- n - 7;^n^>#;i/A^r )i7)i*)vm. 1 ~ 3 io7;wpsti 
&£ttWTfc£^;*7;i/AV--f;^ T;wi/x;ni>zi;^ 7)V^-)V7,)V^ 

)V**ri/7 )l=¥)m. N, N-v'T^J^^A^^^^TJU^U*, 7)1 

^r)m±izmmm^mvx-b & ^ n - 7 n^tDvn^ )i7)i*)im. x;m- 
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*^S^5W*bH, 

flMS^Tf* bVi. ^<7)^0R lo ibTJ;D$?£bV>Ste, tK*1R 
l/Tt)i^7^l/75/I, 7^7Sy7;WH, 7^3*5/*, 7^3* 

S, 7;i/3^^;i/^-;i/7;i/=¥;i/S, 7;^^i/*;v^7=yg, *;wt 

^ )Vm, 7)V*)V&±XZM»&&*S IT t> «fc V>N - 7)V^r)Vtl)VA=E^ )Vm. 

7;u^^;i/*;w^ ; e-r;i/», N-T^-^jwt^-r^TJi/^us, n-7;v 

>Jr N - 7)V^-)Vti)VA^ N - 7;i^r~;W- N - 7;P*;Hfr JWt^E 

v^w^-oi^ N-7;wi/-N-7;i/=i^^;wN ,; E-r;u7;wi/», 1 
~ 3i@©7JU^;^-egm$nT^T ! fej;i^;wtv > -i';^ 7;Wk*;p*— 
7^^x;v*z;i/7J^;n, e&a£#bTfc«fc^3~6M<z>^3t 

t^^7MJH, ^i)VA^)V7)V^-)V^ n, N-^7;w^;w\*^-f ;u 
t^->7H;i«, 7;WL-s±^g^s$r#bTfe=fcViN-7;i/^;^;^\ ,; E 

/*E'f;U7;WMWk 7;i/+;i/x;^z;i/7s;s, 7;u*;i/x;i/*rjU7$/ 
7;p^;p«> 7=ww:**->a^a«fsn5. 

in^OlO^^ R I0 £bT#K$F£b^S£bT«:, TfcSfBH 6 , 

tK^s, 7;i/^;ws, n, N->?7^7^;m;n, bT% 
<£v>7>^7$ys, 7'>;i/75/7;w^ 7;m^->s, 7;i/3^>r;u 
kHa*->7;i/+;vs, 7JUn^«>*;u^-;us, 7;io*so!j;m?- 
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;wi/S, N-7;^x;i/-N-7;i/*;kfr;wt^;i^ n-7;Htx;i/-n 

7JW^;i/*-ji/7$ y T;u^;i/^;^n;i/T $ y 7; wps, 

x^;w*, -fyyntf^s, n, N-^y^i^^y y^x, n, n 
->>y3Mi/7$yx^;ua> n, N-^xwsy^^n, T-t^Tsy 

^'>y^;p», 2-th*a^>x5 l ;H, 1 -t Fa*^- 1 -y^;i/x^;p 
y xh^^jton, ^h^>*Mx;i/75y 

xh+^Kx^s/i, N-7U;i/*;w\*^E'i';i/S, n-7'Jjv*;1/ 

A^-fjpy^;^ N-7U;u-N-y^;i/^;wt ; Ei'ji/^ n-7U;w-n- 

y^^JW^-TJl/y^P^ N-^h^y-N-^fWJWWm N, 
N-y^fJWMV-fJH, N, N, N' -h'J^^JWJl'AV'fm y37 

>^ji/3^-;i/S, y^>yjM>x ;wy^;i^ x^>yji^x n- 

N-fV7'DtfM;i//^;H, N-ter t -^Jk^WrE-OWfc 
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& N- (l -xh^>'*;^— ;^^a^ptf;w ts)Vn=t^)vm. N— (2 
-hHD^i/x^W ^^^i 1 ;^ n- (2 -7 )VHrux.^)V) ts)vn=t^ 

)vm. n- (2-^ h^r^x^w *;wn*^e-t;i/S, n- cfr;M?*5/*^;w 

yx^;W *;wt^-f;wfc, n, N-^y^k^i/A^-r;^. n, n-^x^ 
ju^jjva^jim. n-x.9-))/-n- ^)vt})vn^ n— tv^u\±)v 

-K-*Wto)\rtv&(Mk* N-^^-N-yntr;^^/^^;^ n- 

-N-^^I/^^A^-r^S, N, N-h*X (2-t FD^v'X^l/) * 

)in=E><M& n, N-t*x (2-7;i/tnx5 l ;w ^a^e-ows, n- (2 

^)Vts)vn=E-ovm, n, N-t*x (2-75;xf;w ^ua^-oi^ r 
WvV#;i/^x;i^ 3-y h4^7^5V#;w?x;Wfc 3-tHo^> 
T^VJts)V^zDV^ fcfnU iV#;i^x;ug, 3-hKD=Fvt?nUiV 

S-^rTDtfOUiV^l/^x;^, 3, 4 S^ifD 

)iiL^)i>m. N-^)vtDVA^)v^)vm. n- ^-^m-dx^w * 
;w\ >; e-f;M^;i^ n- (2-yh^~>x3MW ^a^jm^mus, n, 
n-^^)vti)vn^ )V*?-)^ n, n-^^^ji/A^^x^s, 
N- (2-7^tnx5 1 ;W -N-*3^i/#;i/A^E<;M^;i/^ n- (2- 
*h^>x^;w) -N-*^M)\,n^ n, N-y^ww;wt 

^-r;P^5>^^*, 2- (N-X^-N-^^^^A^E-r^^v) X 
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n;\?mM, ?)\s?)vm.m.. T^^>mm. m^Emm, ^u-omm., v>Jm 
-®ti£ (i) xm2ti2>fc&m*m®L&*ft-?2>m&iz\-&. T)v*}V&m>-i*> 

;i4fcW**tf5££*^£*. (i) WcllCTMtsi 
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-flga: (i) -?i&iztiz>x.^u>vT*>mmfc, torn, tnzvmmmm 



Qi-Q2-C0 2 H 
(5) 

*- Q'-Q2-C0-N(Ri)-Q 3 -N(R2)-T'-Q4 

0) 

(jWc&ttSQ 1 , Q\ Q 3 , Q 4 , R l *«k^R 1 «MIS^|^D'bCD^U, T l 
#U y7S> (2) ££j££i^5;i<fcK:£0 (4) &«jfu ftstifc 

(4) \Z*UVtf>m (5) ^^^#T^^-&^^i^J:f9, *^0J 

^5r*iB#«T^^;i/^>^ (3) t^^-arntifiit-e^s. ^ad^mi^ 
«> #;u#>^ (3) £m<fb^x;k **^))\,Zu\)^m<mj\u>fy\\M 

Hp--hn7i7-jVf©7i>'-m N-t Hn+y^>yhU77-;P 
&£^&N-t Kn^7'»-f 5 H^:£i7J;^>m (3) £N, N' -i? 



HN (R0-Q 3 -NHR2 
(2) 



Q4-C0 2 H 

(3) 



HN(R')-Q 3 -N (R2)-T'-Q4 
(4) 
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3. ^i*X^T-;Hi, %)ltf>m (3) i^>^7MD7xZJ|/ HJ 

y)V*U7±7—hfc££<DEU&* *)Vtf>m (3) iil-<*>VhV7'VV)V 

)V#>m. (3) i^T/Tjsx^m^x^ 1 ;^©^ (&a&) > #;i^>m 

(3) thij7irW77^ >££tf2, 2' -S^USW^yUl^-f K£<D 
(3) O^^tK^J. lAD^>fb«lSfcafi§ftX7xr;^y75 > 

( 2 ) t jfiasfe*aas#ffiTicTOtto»flt*T- 78t~iso *c-eKjft£i±3 
Jitiaoft^i (4) *«jerr*e:^3«**. ienfc^ (4) 

(4) <b^J^>M (5) tojRjs&fc*Jt*tt^Rj6:*fr«, m> (2) 
fcUtfA, th'J7Alh^->H, ^UtfAl/h^F, TKSfcfltf-HJ^A, 7jc 

ms?-fV^nW5 K©«fc-5^T;WVT5/ u^AKifta^n** 
>©*8teJWfi3k *fc«tru^>, 2, 6-;w=-s?>, 3"jy>, 4-^3=- 

X^;UX5X ^T1ft*">^P [5. 4. 0] ?>5^-7-X> (DBU) CD 

<tmmfzE(D;\a^>{t7)V=¥Jummm. rh7kHD77>, 1, 2-^^h 
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timmm. n, n-^^^m^ats n, N-^^jnthysK n 

Boc-ON 

(6) 

HN (R')-Q 3 -NHR 2 — - HN (R 0 -Q 3 -N (R 2 ) -Bo c 

(2) (7) 

Qi-Q2-C0 2 H 

(5) H+ 
Q»-Q2-C0-N(RO-Q 3 -N(R2)-Boc - 

(8) 

Q"-C0 2 H 

(3) 

Q1-Q2-C0-N(R 0-Q3-HNR2 — Q1-Q2-C0-N(R i)-Q3-m (r 2) -J1-Q4 

(9) (1) 

[^{ccfettSQ', QK QK Q\ R l &,kzfR 2 ltMm£mC<b<D&mV. T' 

;i/**^L, Boctttert - ^h+^^-JH^ib, 
Boc-ONtt2- (t e r t -yh+^J^mW57) -2-7i 
-^T-tb-bVJV&mTo ] 

±IE<D<£'5fc > v75> (2) SrBoc-ON (6) "CffllU, 2^075; 
lO-^S; tert -:/ h*i>#;Utf-;UST&0L)^b-£#> (7) *«SSU 

#<=>nfc (7) tc^;i/^>^ (5) *Rjssira&&« (8) £§giiu ^v>t 
^T^SbT-fk^ (9) tum #;i^>S? (3) z:<hK:<i:D 
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*58W©fl3-&* (1) fcttfiTSili:**-?**. \\&m (7) ©SMfrS, 

Zuu*$ h U x^;UT == >#=&Tfc - 1 0 *C~ 4 0 "CTKJS^ 

iiS ^tiliOSIt^ £ <!: (7) t*)Vtf>m. (5) OI^ 

^■e^sts dttictD {fc^ (8) s«jarr*Ji£j&*T?€?s. f^n&in 

(8) ^-2 0t:~7 0tTh'J7;VtDSi^(:ckf3^Il/T75> 
(9) £«3&TS;i£a*TS*. #SnfcT3> (9) £*l)Vtf>m. (.3) t<D 

(7) ©ter t -7V*SsfJ)V#=*)Vmts m<D7*;m 

(D&m&zftz.zct'bpjm'c&z. ^(om&iztZs urn <6) t>^©ttaitc« 

->#;u:^-;ug, x h4 : ^;i'^-M^©7;^^'>*ji'#r;n > ^>v;p 
- b n^>^tt^*Mxjn^(D7 'J -;m h*zsti)VT$-)v 

*mw<nik&y!) (i) >?75> (2) &x)\s*>w\u5*>it® do) 
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HN(RO-Q 3 -NHR2 
(2) 



Q 4 -S0 2 -X 
(10) 



HNCRO-QHWz-Ti-Q" 

(4) 



Q'-Q2-C0 2 H 
(5) 

Qi-Q2-C0-N(R0-Q 3 -N(R2)-Ti-Q4 

(1) 

y75> (2) £X)Vfc>W\u5*>fcM (10) STOtt»«E+ h U x^JI/ 
T5>^©^S#ftTt'- 1 0T:T^31t*;i£fc<fce)fc£4& (4) 

fflt-T*;i/^>^ (5) t«f^$ia:SC:ifc«kO*55Wc^b^ (l) £®BtT 

sa^Tts. x;^>iApy>ftii do) «u sisfcjfia&ssET 

fc^D©^fe (WO 9 6/1 00 2 2, WOO 0/0 9 4 8 0) ^T^t^tHzm 
[Sife£*£4] 



(*«ffcfeW-*Q\ Q\ Q\ Q\ R», R , ^«fct^Xttl»fBi:raC'b©S^b> 

-r&*>-&, 75> o) *7,)Vfo>m;\u?>ikm do) £-ior~ 



Qi-Q2-C0-N(R 0-Q 3 -HNR2 
(9) 



Q"-S0 2 -X 
(10) 



Q1-Q2-C0-N (R 0 -Q3-N (R 2) -T i-Q" 
(1) 
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3 0XZTPf&ffl»m#T!m&&tt\ztt2l£ZZ.£.KL&K>{b^ (l) £§3ig 



R 9 > R"RtfQ i t±ttlBi:R)i;'bO*wU 1 *«ktf 2 ©»<nttfc«$ 

St. ) 

fc, vX*3j;Z»7>X(DQ 3 ©^$:#t-?)<b^ (1) OgBgfe {COITUS 
<h5.>X#<Z>®lig*fc> 



at«7;U^r> (l l) ^e. h5>X-is*— )V (12 a) O^it^Ji bT«, 
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(Organic Synthesis, 1 9 5 5^, I I I 2 171) & 

£#$aenTU5 0 $.tc, h^>x-^-A (12 a) ^eh7>x-^75 

> (2 a) <DMj£MtLT. h?>7,->'pn^>#>i;*—)lfrt>h7>X- 
^^a^>^>^TS.>^<DMM (W09 8/3 0 5 7 4) fcZtm&tStlTK 

■So cn&©«#KH*t;T, mkT)V*> (id *^h7>7-^7s> 

(2 a) ^Sljif SCt^TfS. 

±fE<D^T^Ufch^>^-> f T5> (2 a) ±izg©®[jg^ 1 ~ 4 

b7>x<Dfc&ga (i) tc^< jii^-ee-So 




(5£*K OA R 9 *5=kafR ,0 «MtBil^C; s fc<D^^-ro ) 

^t;i/^t> (id *6->^-s?t-^ (12b) ©sesflitLTtt, 

P^\^-fe>^ £> isX - D^\^+i->v?^-— ;1/^n©^^ (J. Org. 
Chem. , 1 9 9 8^, 6 3#, 6 0 9 41) teaAmZtlTteZ. ~> 
X-^— ;U (12b) ^Sv^-v'TSV (2b) ©il^JtbT, S'X-v' 
^P^s>37>^^-— ;i^£5yX-S^O^>^>^75>^©^& (WO 9 8/ 
3 0 5 74) fc£*«BlftSnTV>5. cn^©i§llf UT, vX-y75> 

(2 b) *»snctm5. 
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±!EcD#&T§gj§bfc->7,-> f T5> (2b) fct ±M&mtt& 1 ~ 4 

*sX<Dik&® (1) KilK S. 
[ttfc£»6] 

±a$©«k5fc, (1) left, Q^D«;#T?h7>;*S!£S/*3I 





^fSWi, 2 - h 7 >7I©75 y 7;i/n-;m^# (15) 

5 (Tetrahedron:Asyrametry, 1 9 9 6^, 7#, 84 3 
H; J. Org. Chem. , 1 9 8 5^, 5 0t, 41541; J. Med. 
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Chem. , 1 9 9 8^, 4 1#, 3 81) . Z\(D^1s.m^(D^m, $>Z>W3i 

(15) (D7$;m&mmte&m&MtKjfct<i*T:fc<&w a 6) zmm-zzL 
Mum.m<Dtzfr-T!<b* h*->*jU7$-)m. x n^^m^us, tert- 

>v ? ;i/^^;i/to;i/^(D7 U — ;m v#;i^x;i/S, 2 , 4 ->?x b 

7jK-;^W^b^ 0 t e r t -^h+y*M-J|,MIt5l^ 

fctt, 75/7J^-;i/^ (15) ttmUmm*. -78t:~50tl?, 
^-tert > ? *;P#^-hi^$-&-5.^iT<b-&^I (16) £§g 

w&m d6) ttmimn*. mm?i£r\z-7 8<c~5 ow^>^ 
5o siit^-feiTai^fecD^&igj^^uT^ffl-rn^cfc^. 

>, i?7*¥\Zz/9U [5. 4. 0] ^>x^-7-X> (DBU) ®«fc5^:*« 

(17) - 1 5 0tT7»h'J!7AtK 

^^iir^HtX^t^ (18) &8Bftt*3 iiilllt N, N 

-y7fMM7$ h*, N. N-^Wth75 K, N-^^PtfD »J 5? 
>-2-t>^©75h*^E ^^/-;k x^/-;U^<i:(DT;H3-;P^ 
& Th7tHD77>, 1, 2->?^h^'>X^X ^^-y->^(OX— "t)V 
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7^H»S# (18) £{b^% (7 a) fc2C*-r«^fett, A^^^A^ife 

DT3BUfc i RjK*#*aiR*rn««kv>. m^r, t^hms^ (is) ^ji^ts 

1-2 0%©/1^^A^i£MI&£LT- 1 0=0-7 OlCCDtaftT* 
**JqUT<ffr&4fe (7 a) «r«jg-rS2li*«Tf#*. zK*JEE«*&BEEU:K:±tf 

mmm. fh7tFD77>, 1. 2->>;*b^>x*>, -j-t^>ua<D3L 

-y^^mm, N, N-7^^M75 H, N, N-^/^VTt h75 

±m<D%m-vm&Lrcy£2tf&&<DTs.> (7 a) ±^©ssBt^^2tc^^ 

(7 a) #5f»&ftfc3fc3*JSH3:# (1) (1) ^^TfelWI^^T 

t£*>\z. 7fe#sftcD{b^ (i) «^irs^ (D &y&m®m&fr*>te**i 

(2) , (4) . (7) , (8) (9) &K^mStfcfr*>teZZ>7&T? 

ftMl<T. %&m&<D (2) % (4) , (7) , (8) (9) §m«IU 

**. XmS&CD (1) , (2) . (4) , (7) , (8) State (9) £*fil 
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&f£. ±^cDSgit^fei~4-efflVie»nTv^TiBOT5> (4) 

HN (R l ) -Q 3 -N (R : ) -T'-Q 4 (4) 

R 1 , RK Q\ Q'&^tfT'te, mmhm^h(D^T a ) 
%.fcit, T1H(DT^> (9) 
Q'-Q 2 -C (=0) -N (R 1 ) -Q'-NHR ! (9) 
(5t*f», RK R\ Q\ Q*&£tfQHt, MnZtmChcD&TK-t. ) \Z. 

*<Dfc-&m (i) &mm.?2>*r$&t^om&frt>, mmizit&%n?$>z>* 

?£*>\Z, ^tt^75> (7 a) fe;fr/B&4'Pe l J#:T&<5 0 ^"CbTfBCDXS. 

> (7 b) «u ±jz6©Mit^2(cfeT, 0>J*jrFfE<Z>£ 5 &^«1£7$:te-£- 
(1 a) ^£Ci<Ctm§, flj&it& (1 a) te, -eo^tjOv^o^ 

> (7 b) «u ±m<Dmm^m 2 izm^x. m^rrmo^v^yt^m^ui^ 

m (la) te£\zm<Z\ llt&® (la) fc£, ^<7>fb-£t)<E>->^ w\ 
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(la) 0 H 



(5£*» Bocit MBiimCbO&Tjk-r. ) 

mmm 



CI 




C±) -trans — N 1 — [ C5 -^pp-f >K — )V- 2 
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)V\ -N 2 - [ (5-^^-4, 5, 6, 7-rb7th*nf7VP [5, 4 
-c] K»JS?>-2— OW -1, 2-^D^ij->^7S>t 

4- [ (tert-y^->M») 75/] tf U ^> 



4-T57bfU> f > (lOg) $fh7kf J n77> (5 0 0ml) IZMM 
U 3?- t e r t -ttJUzftUbtfi—h (2 5. 5 g) SiOAMTl 0#« 

*fft@#(16. 9g) ilTffc. 

L H— NMR (CDClj) 5:1. 53 (9H, s) , 6. 86 (1H, b 
r. s) , 7. 30 (2H, dd, J = l. 5, 4. 9Hz) , 8. 44 (2 
H, dd, J = 1. 5, 4. 9Hz) . 
MS (FAB) m/z : 195 (M + H) + . 
[###12] 4- [ (tert-7*h^M-JW 73/] -3-;*;k&:7 



4- [ (t e r t -^^fcJMtoW ] 75/ tfU^> (6 1. 6 g) * 
fh5th*Q75> (20 00ml) fc»#U -7 8"CT1 0«J$lfc o 
KJSttlCn-^^Uy^A (1. 5 9«JS'V*tf>*«t .5 0 Oml) £i»T 

sft^»* (12. 2 g ) sjp^3easT#abiNHw««sufc. 

(10 0 Oml) *JPA.»*Lfc. *^3a££Dft£in*.. pH£3~4K§l 




SH 
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do^>: **/-;U=5 0 : 1) fcJ;D»«U Mft;£4fe (3 3. 2 g) 

1 H — NMR (DMSO-d 6 ) 6:1. 52 (9H, s) , 7. 89 ( 1 H, 
d, J = 6. 4Hz) , 7. 99 (1H, d, J = 6. 4Hz) , 8. 20 (1 
H, s) , 9. 91 (1H, br. s). 
MS (FAB) m/z : 2 2 7 (M + H) + . 
[#%0!|3] fTVa [5, 4-c] tfUv> 



4- [(tert-^h^M^W 75 7] - 3 -*)VJl~7 b bfU >>> 
(3 3. 2g) §^ (2 5 0ml) fc»#U 3 BITO^SfELfc. Kffc®.Z 
MJET*«&U fc 5 glJ&Wft* U AtK^ (10 0ml) il-f;^ 

= 2 5 : 1) fcJ;t>*»«U Wlftfett (9. 0 3 g) SifiHftil/tftfc. 
J H — NMR (CDC 1 3 ) ff : 8. 05 ( 1 H, d, J = 5. 4Hz) , 8. 
70 (1H, d, J = 5. 4Hz) , 9. 23 (1H, s) , 9. 34 (1H, 
s) . 

MS (FAB) m/z : 137 (M + H) + . 
[##0||4] 5-^^-4, 5, 6, 7-^h^t HO^TI/P [5, 4- 

c] tru^v 



?7VD [5, 4-c] fcf'J>>> (1. 6 1 g) £N, N-^^f^^l/Ay 
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5H (50ml) \zmM$-&, &oik*^)\> (I. 50ml) &$QZ.f£m, 

doomi) izmm^m^^i-bvo^ a. 53g) ^m^M^x-i 

^=2 5: 1) KcfcOHtiSU Umik^m (1. 2 8g) £^t£$^S?<>:L 

'H-NMR (CDC 1 8 ) 5:2. 52 (3H, s), 2. 83 (2H, t, 
J = 5. 9Hz) , 2. 98 (2H, t, J = 5. 9Hz), 3. 70 (2H, 
s) , 8. 6 3 (1H, s) . 
MS (FAB) m/z : 155 (M+H) + . 
[#%#J5] 5-^^-4, 5, 6, [5, 4- 

/Oc^ 0001 - 1 

5-^^-4, 5, 6, r-rh^tHD^^D [5, 4-c] tf'JS?> 
(6. 43 g) ?:4S7k^h7kHD^7> (2 0 0ml) Ci&fiPU -7 8CT 
n-^WU^A (1. 4 7^^1t->^, 3 4. 0ml) ^TU4 0 

£-fc»\ £j&^£MJET^t^jgfc-&ig5 (9. 4 2g) 5»M@*tL-T 

1 H — NMR (DMSO-d 6 ) (5:2. 37 (3H, s) , 2. 64-2. 7 
7 (4H, m) , 3. 5 4 (2H, s) . 
MS (FAB) m/z : 1 9 9 (M + H) + . 
[#%#I6] 5-Xh+yMfcjP-4, 5, 6, 7-fN7tFP?7yn 
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[5, 4-c] fc!Ui?> 




0 



SStt^fb— m (5 0 0 g) &%a§TX"fc)V&7 S. K OOOOml) KfflMBU 

&n-7?;-)l (3 5 0ml) te»fl?U XMSBfcO^S (Tetrahed 
ron, 1 9 8 3^, 3 9t, 3 7 671) iaD^S£Lfc3-^nn- 1-X 

h^->*;i/^-;nf^u> ? >-4-^-> (isog) ^Jn^tfc«, iooct? 

8X^:^D->=1 : 2) K£Dtt«U WKHk&to (7 9. Og) 

l H-NMR (CDC 1 3 ) 6:1. 3 0 (3H, t , 1 = 1. 3Hz) , 2. 
96 (2H, br. s) , 3. 82 (2H, br. s) , 4. 19 (2H, q, 
J = 7. 3Hz) , 4. 73 (2H, br. s) 8. 68 ( 1 H, s) .. 
MS (FAB) m/z : 2 1 3 (M + H) + . 
[###!7] 5-tert-7b^Mzj^4, 5, 6, 7-fh7tH 
n^TVP [5, 4-c] tf'J> ? > 



5-Ih+^;^-Jl,-4 > 5, 6, 7— rh^fc h*of7 4 /o [5, 4- 
c] fcfUS» (33. 5g) \Z3. 5«j£*ttfc^HJ*A*#St (2 5 0 
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mi) &$oz— mmmm^rzo s.mm^mm^^mvrcm> wel- 
ter t -7^)Vi?l3)V$1— h (1 0 3 g) friaX. MUT?—m&&2 J t£tc l , 

Kfomz 3 Mfemm&mz. p h £ i ~ 2 \zm vrc'&, vzuu*$ >^is\^ 

^W7A^DYh^77^f- mm^JV : /\^+f->= l : 2) K^OfittS 
U UlSte^ (2 1. lg) ^M«tLr#&, 
X H-NMR (CDC 1 8 ) (5:1. 4 9 (9H, s), 2. 94 (2H, b 
r. s) , 3. 76 (2H, br. s) . 4. 68 (2H, s) , 8. 67 (1 
H, s) . 

MS (FAB) m/z : 24 1 (M + H) + . 
[##0U8] 5-tert-^^>Mfc^-4, 5, 6, 7-^h^hH 
n^TVn [5, 4-c] \ZVi?>-2-%M>m 



5-tert-^h+->*;toV-4, 5, 6, 7-fh5kHnf7\/D 
C5, 4-c] KUS?> (8 4 5mg) €i*f h5kl<D75> (20ml) 
fc»#U -7 8tTn-^JWJ?^A0 (1. 6 51H^>^, 
2. 13ml) £«fTU 0#Jt#Ufc o gMK-78tT^ 

* * 1 sisTfliiifc. s^fc 5 aj&wwb?- h u a 

pH^i~2ici@0Lfe o s>^oD**>*iB*#*^«s*:fe;i&v^ W$8JI£ 
ft^tl (5 6 2mg) WMWtbT^fc. 

'H-NMR (CDC 1 3 ) 5:1. 50 (9H, s), 3. 00 (2H, b 
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r. s) , 3. 78 (2H, br. s) , 4. 74 (2H, br. s) . 
MS (FAB) m/z : 24 1 (M + H) + . 
BWJ9] 2-75/-5-tert-7h^M-;i/-4, 5, 6, 7 
-fh7kHD?-77n C5, 4-c] eU5» 



1- t e r t -^'h4 1 ->*;i'^njl/-4-tf^U K> (4 0. 0 g) £v#D 
(8 0ml) fcflMPU p- h;i/X>^;^>»i7KfP4fe (19 1 
mg) > tfDU> ? > (1 7. 6ml) ftfln*., ->X^-^^gfc=k DAJStK 

(6 0ml) fc»#LSfc|ltt&5fe (6. 4 2g) ^jUn^fco WTi/7t5 H 
(8. 44g) (D*$> y—frmWi (10ml) &i$>o < 0?ftTt^}&T?5l$Mfl! 
^Lfeo WffiL&HttSafflfcU (3 1. Og) ^f6@^ilT 

1 HNMR (DMSO-d 6 ) 6:1. 41 (9H, s) , 2. 40-2. 46 
(2H, m) , 3. 57 (2H, t, J = 5. 6Hz) , 4. 29 (2H, 

s) , 6. 7 9 (2H, s) . 

MS (EI) m/z : 2 5 5 (M + ) . 
[###110] 2-7D ; E-5-ter t-7h^»!3^fc;|/-4, 5, 6, 

7-fS7kKD?77D [5, 4-c] t!U> f > 



#Wk;^=iB (1. 0 5g) £N, N-y^?MM75 HlClib, ffi58M 
tert (0. 6 9 6ml) &Jn*.fc. JfcJ^TTr 2 - 7$ J - 5 - 
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tert-yh^>M&-4, 5, 6, 7-fh7kHnWD [5, 
4-c] tTUv ? > (1. OOg) Sfln*.&», SM5 4 0tT3 0^Hi)l# 

BIX^P : ^i7">= 1 : 5) fc«fcD*JHIU (5 6 8mg) £f§ffi 

'H-NMR (CDC 1 3 ) 6:1. 48 (9H, s) , 2. 85 (2H, b 
r. s) , 3. 72 (2H, t. J = 5. 6Hz) , 4. 56 (2H, br. 
s) . 

MS (FAB) m/z : 3 1 9 (M + H) + . 
[##0»J11] 2-^Dt-4, 5, 6, 7-fh7tHn5 1 7 v /D [5, 4- 
c] tf'J^> h'J7JVtnillI 



2-^D^-5 - t e r t -^h^>*M^-4 ( 5, 6, 7-rh7t 
HD^TVD [5, 4-c] EU5» (8 9 0mg) S^DD^> (2 
m 1 ) Kl»#b h U y)V*U&M (15ml) SJn^tajlT? 1 SJfc 

(8 6 7mg) &4Sfe@#:<hLT#fe. 
'H-NMR (DMSO-d 6 ) 6:2. 98 (2H, t, J = 6. 1Hz) , 
3. 72 (2H, t, J = 6. 1Hz) , 4. 35 (2H, s) , 9. 53 (2 
H, br. s) . 

MS (FAB) m/z : 2 1 9 (M + H) + . 
[###J12] 2-^D^E- 5-^^;i/-4, 5, 6, 7-^b^tHP^TV 
n [5, 4-c] tru^> 
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2-?U^-4, 5, 6, 7-fh5tFn?7!/D [5, 4-c] tfU> ? > 
h'J7MDM (4 2 2mg) ^DD^XlOml) fc»»UHJ 
X3MU7S> (0. 3 5 6ml) ^JlD^MT 1 5 $H*#Ufc. S*«tKl»Bt 

(0. 2 16ml) , ^l/A7J^h (3 5 0. 2 0 2ml) 

Sm*.M"T?2 3«#Ufc. S*WtlC HJ Til h^FS/**-fb*^*^- h U 

( 4 2 8 m g ) £in;L, Wt? 1 B#|HJ«#b;fc. KfoWilZ 1 SJtTKK-fti^ h U *7 

hjmwL (iomi) *m%.frwmft*&zta-Dfco mmm&mTmmi-hvv 

7^— (^dd^^> : ;i/= l 0 0 : 1) fc«fcD*ft«U Mfc-S^ 

(2 8 6m g ) *ms,&mvtmmtvTnit. 

X H — NMR (CDC 1 3 ) 6:2. 49 (3H, s), 2. 79 (2H, t, 
J = 5. 8Hz) , 2. 8 8-2. 9 3 (2H, m) , 3. 58 (2H, s) . 
MS (FAB) m/z : 2 3 3 (M + H) + . 
[##0U3] 5-*^)V-4, 5, 6, Z-fh^kHnWn [5, 4- 
c] £U$>>-2-;&;W*>» U^Ait 

2-7'D ; &-5-^^-4 ) 5, 6, 7-f h^kHDWD [5, 4- 
c] tr»J^> (5 3 lmg) *«S7k5?X^;|/X— (2 0ml) KjgflSU - 
7 STCTn-y^I/U^A (1. 5 4«Jt^U->»«t, 1. 6 3ml) &m 

twtt3 o#&#b£. Kj&m\z-7 8r*ruw^* 1 Wrimwa^ 

M*TlMlb3t. S*a««ET««llb«Hft^ft (5 2 3mg) 

'H-NMR (DMSO-d 6 ) 6:2. 37 (3H, s) , 2. 64-2. 7 
7 (4H, m) , 3. 5 4 (2H, s) . 
MS (FAB) m/z : 1 9 9 (M + H) + . 
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Pane k^Oi^ (J. Org. Ghem. . 1 9 9 6^, 6 1f, 
6 4 9 61) fc^Vv&j&Lfc. »JV>A175 F (10. 0 g) ©rh7tFD7 
7> (2 5 0ml) Ml:MtTM*$t h U Ok (22. 8 g) 
7u*\ZJ\,\*->mx&fr (10. 5ml) Sin*., 4 8«fWiP«ft»«lbfe 0 Rfo 

fh7bH077> (3 0ml) }§f&fc 0"CfcT^7K h U 7;VtD»BS (3 0 
ml) £jq*. *>«rK:M*T#aUfe. 6 3B#Ra8IJm EfciS«fcfl&jftI&16 
h U C7A7fc»IR (5 0 0ml) ^irjftill^ (150ml) &DQZ-ft 
SSU *»£B*X^;P (1 5 0ml) -cfcliffib&. «Jf£^fc>i*Tg&fn:km 
* (15 0ml) T?ifei£U tfeKJW^- h U ^ATttjftft, MJBET2HSU 
*>"J^7^ , ;l'*'7Ai7 0Vh^^7'i'— <>\=MJ-> : ft&X3MI/= 5 : 1-^3 : 

i) ^m^xmmvmmit^m do. 9 g ) $ifii*tLT#fc. 

X H — NMR (CDC 1 3 ) 5:1. 4 1(3 H, t, J = 7. 0Hz), 4. 
42 (2H, Q, J = 7. 0Hz) , 6. 96 ( 1 H, d, J = 16. 6H 
z) , 7. 3 0 -7. 4 0 (3H, m) , 7. 53 (2H, d, J = 6. 8H 
z) , 7. 63 (1H, d, J = 16. 6Hz) , 8. 20 (1H, s) . 
[###115] 4-*)VS.)l-2- (trans-^'JJV) Hrtt s S—)V 



0 
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0 




4-lh+y*Jl/»-2- (trans-^W ttW—JV 
(8. 5 7g) (DV2UU*$y (8 0ml) mfe\Z, - 7 8 ttT^jRft^ 
V^;i/T;P5-^A (l. 0^^it>» 6 6ml) Wife. 15 
#8S£N£, (llml) &ITLl^Tfig*t#iaLfc„ assjg 

^-fe7-T hitiib, #e,nfc^-7. h^m^mm^ju (2 0 om 1 ) 

*>mi^b7>^-^AzkME (2 0 0ml) fci^U £«L *Jf£>^o 

n**> (2x1 oomi) -ettmu^c m®m&&t>i£T, mimm&mi-h 

U^AtKM (10 0ml) :fcJ;tfgSfn:fe^K (100ml) T?5fc?£U -fe^f 

5 : Hy^PD^^>: *^/-;U=10 : 1) ^ViT»ib, ^SMYfc^ 
(5. 8 6g) ^M^^^tVxmc 

'H-NMR (CDC 1 s ) 5:6. 96 (1H, d, J = 16. 6Hz), 
7. 35-7. 45 (3H, m), 7. 56 (2H, d, J = 6. 4Hz), 
7. 67 (1H, d, J = 16. 6Hz) , 8. 26 (1H, s) , 9. 98 

(1H, s) . 
MS (FAB) m/z : 2 0 0 (M + H) + . 

[##0J 16] 2- (trans-Xf'JJW -4 - tf-;i^*i^./-;W 




n;u^^-r7A (8. 
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> (8 0ml) mmz, O'CKlTn-y^JPy^A (1. 5 4^^^^ 

m, 14. 2mi) ft»Tu^ia-c3o^Mw^bfc. BUfcmm&nzfoiziziftm 

U 4-^)lS.JV~2- ( t r an s -X^VJV) ttW—JV (3. 6 4 g) 
0Th7tFn77> (20ml) ^^j&n^L, MCMLfe. 2P#p B TO£ 
tK (2 0 0ml) ^ckD^^X^W (100ml) &jQj*.#?fcU 7jcH£I£ 
mx^;i/ (50ml) TttaiLfe. #«IS*^t>-&T®fn^7jc (lOOml) 
T?8fe#U &*«^hU^AT3£*£^ «ET»«E££Sl/;fc:. BISSAU* 
y^^A^P'y' (^\^i7-> : S^^X9 1 ;i/= 4 : 1-+3 : 1) £M 

V>Ttt»U »8t6:*<;P£l/T««4Tf&fc (2. 8 4g) 
l H-NMR (CDC 1 3 ) <5:5. 33 (1H, dd, J = l. 5, 10. 7 
Hz) , 5. 98 (1H, dd, J = l. 5, 17. 6Hz) , 6. 56 (1 
H, dd, J = 10. 7, 17. 6Hz), 6. 95 (1H, d, J = 16. 6 
Hz) , 7. 31-7. 42 (3H, m) , 7. 49-7. 5 6 (4H, m) . 
MS (FAB) m/z : 198 (M + H) + . 
[#*«17] 4- (2-kKD^yXf;W -2- (trans-^'JJW 



2- (trans-Xf'J» - 4-}f-)VttW—)V (13. 0 g) ©7- 
h7hKD77> (5 0 0ml) SJftfc, 0C(CT> 9-#7tf>-£o [3. 
3. 1] (0. 5itfh7th*D77>M, 15 8ml) Zinx. & 

»T1 5B#W»JfcU;fc. RjfciBttteO'CfcT, *(10ml) , 3N-*»'fb^- 
MJ*AzK#»c (80ml) (80ml) *H*TFU, £ 

iatT6^Hj$L/!:. (6 0 0ml) feitKSii^ (200 

m i ) &mx.&m.& fcm&mm&jv (2 0 om n -eiSffiLfc. 
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fci*-TSS*fl&&7k (2 0 0ml) TSfc^U iGtolUtt- h U ^ATKjBMft, MJE 

HX?;U=2 : 1 -ftBfcX^KD*) *J8V>T**»U ttjB4fr&tt (14. 1 
g) £$Sfi@#:i:LT#7c () 

X H-NMR (CDC 1 ,) 6:2. 69 (1H, br. s), 2. 80 (2 
H, t, J = 5. 6 Hz) , 3. 90-3. 97 (2H, m) , 6. 91 (1 
H, d, J = 16. 6Hz) , 7. 3 0- 7. 4 2 (4H, m) , 7. 43- 
7. 5 6 (3H, m) . 
MS (FAB) m/z : 2 1 6 (M + H) + . 
[##0»J18] N— [2- [2- (trans-^'JJW **W~-)l>- 4 - 



4- (2-kHD+«>if;W -2- (trans-Xf'JJW ^IJV— ;i/ 
(2 9 2mg) ©fh7kh'D77> (1 5ra 1) jffid^^HSh' (2 0 0 
mg) , Kij7iZ^X7^> (3 5 7mg) *J;^7V r ^*;UaJ?>»J ? X5 1 
)V (0. 2 14ml) SifilCTM, 4Pf TO#Lfco ^Jft^CD}«£Mffi 

^=3 : 1) *fflV>T»«U Mfc£<lft (4 4 7mg) SifilfttUTf 

*H— NMR (CDC 1 3 ) <5 : 2. 98 (2H, t, J = 7. 2Hz) , 4. 
03 (2H, t, J = 7. 2Hz) , 6. 88 (1H, d, J = 16. 6H 
z) , 7. 2 8-7. 4 5 (5H, m) , 7. 48 (2H, d, J = 7. 3H 
z) , 7. 71 (2H, dd, J = 2. 9, 5. 4Hz) , 7. 84 (2H, d 
d. J = 2. 9, 5. 4Hz) . 
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MS (FAB) m/z : 3 4 5 (M+H) + . 
[##H19] 4- [2- X^;W - 

2 - (trans -X^U;W *ttV—)\' 



N- [2- [2- (trans-Xf'j;W ttW—)V- 4 
;u] yjrjv-is. H (6. 4 0 g) ©x^y— ;w (isomi) SMSicfc H^v 5 

>• i7Kin^ (i. 5 0mi) *MteTjp^., \nmm.w&. nxstvvv 
>• (o. 5oomi) zMmzTtiaz.* 2&mmvit. msmmz 

Wau*?> (15 0ml) , ffiaffltfcm±hVV&7l®m (1 5 0ml) 
&&Zfi?- t e r t -y^PS?*^*^— h (13. 4 g) &MKlTJn*.&. 
3 0MM7>tt, tKJI £^nmy*> (5 0ml) Tttffibfc. *rttff& 

JW5A^n7h^77^- (^tJ-> : Hmx5 1 ;l/=2 : 1 — 1 : 1) 
TifiiSSU «IB^« (5. 0 6g) ^Ifii^iLWc, 
*H— NMR (CDC 1 3 ) 6:1. 45 (9H, s), 2. 75 (2H, t, 
J = 6. 6Hz) , 3. 46 (2H, d t , J = 5. 9, 6. 6Hz) , 4. 9 
2 (1H, br. s) , 6. 91 (1H, d, J = 16. 6Hz) , 7. 29- 
7. 45 (4H, m) , 7. 48 ( 1 H, d, J = 16. 6Hz) , 7. 52 
(2H, d, J = 7. 3Hz) . 
MS (FAB) m/z : 3 1 5 (M+H) + , 2 5 9 (M- i s obu t ene 
+ H) + , 3 1 5 (M-B o c + H) + . 

[###J2 0] 5- (t e r t -yh+^MzJW -2- (trans 
5P'J;» -4, 5, 6, 7-rh7kHDtWD [5, 4-c] fc?ij^> 
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>t°y" 

1 0 




4 - [ 2 - ( t e r t -7 h*z/% )Vtf-)lT 5. S). X^;H - 2 - 
(t r an s-XFVJU) ^r^V—)V (1 9 Omg) CD h;Px> (1 5ml) 
^fc/t^3j>;i/AT;^fc H (5 4. 5mg) *5«fctKp- h;i/x>x;pjj>>^ 
(7. 2mg) ^^{CTJnAfe. lNF^SQl^jlSiEbfe^ SWftU 

^x^jw (i5mi) &&z£$&mmM7km?-hvv&7kmm asmn *m 
z-ftmvrco y^m^mm^jv (l omi) xmim-rcm. mmm^^xm 

D7h^77>f- (^+r> : »s»x?W= 3 : 1 — 2 : 1) Zm^xmUV. 

mmik&m d5 3mg) ^iMW«tUT#fc 0 

l H-NMR (CDC 1 3 ) 6:1. 50 (9H, s), 2. 67 (2H, b 
r. s) , 3. 73 (2H, br. s) , 4. 55 (2H, s) , 6. 90 (1 
H, d, J = 16. 1Hz), 7. 29-7. 42 (3H, m) , 7. 46 (1 
H, d, J = 16. 1Hz) , 7. 52 (2H, d, J = 7. 3Hz) . 
MS (FAB) m/z : 3 2 7 (M + H) \ 27 1 (M- i sobutene 
+ H) + , 2 2 7 (M-Boc+H) + . 

[###121] 5 - (tert-7h^y«rJW - 2 -*;P5;i/-4, 
5, 6, 7-fh5kl«DtWa [5, 4-c] tf'J> ? > 



5 - (tert -yh+^Mzjl/) - 2- (trans -X^UJW - 
4, 5, 6, 7 -f h7h Knt+tyn [5, 4-c] KU5» (8 0 3 
mg) (Dfh7hKD77> (16ml) gtC7th> (8. 0ml) , tK 
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(4. 0 1) , N-^^;irE;W*'J>^5/H (5 7 7mg) &&XfWmiti*7> 
(0. 0 3 9M, 3. 2 0ml) Srgi&fcTJtl*., KJStI 
*C»»X^;P (5 0ml) &£Zfl OXtt&mi-bVV&Tlimm (5 0 
ml) *JoA»«tl, *Ji*BWx5 l A' (30ml) T&tBLfco «||«^3 

(1 6ml) Sfiftfc* (8. 0ml),*(8. 0ml) , 33«fc 

&**T&BVimi'bVVJ* (7 9 0mg) fc£»fcTiP*.&. 3l*|Hll&ft> 
Rj£JB?Rfcirafcx?vJ|/ (3 0ml) :fe«ktf# (50ml) *Jn*.*H*U zKJl* 
Sft&X^ (2 0ml) -CfiSmbfe. #Wl€^1iX«Wi«*JlW- h U 

*mm (50mi) -m#u «*aat^- h u ^Ai?iaft», »«E*«ETe* 

4 : 1-2 : 1) £JBV>T»»U Mft£4ft (2 3 4mg) ^ifiMItL 

l H — NMR (CDC1 3 ) 6:1. 49 (9H, s) , 2. 77 (2H. b 
r. s) , 3. 77 (2H, br. s) , 4. 62 (2H, s) , 9. 70 (1 
H, s) . 

[##002 2] 5- (tert-7h^»&M-JW - 2 h+v^l^X 
;i/-4, 5, 6, 7-fh7hKDtWn [5, 4-c] fcTU^> 



5- ( t e r t -7 b=¥z/}J )l) - 2 -^)VS.Jl- 4, 5, 6, 7 — r 
h7tl«PW»/D [5, 4-c] tfU> ? > (2 2 5rag) 
(9. 0ml) »^7>ftth'J^ (2 2 0mg) *3<ktKxmik^>^> 
(7 8 0mg) &mM\ZXl!B%., 3 0#j£3m mkJLj-fr&m^Ttt'f hit 
2t?££* (5 0ml) #«ktf«&fD£Jft* (5 0ml) Tifci£U 
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^h^77^- (^=¥Dr> :Wm^JV=3 : 2-*l : 1) £JSVvr«f8!lU ft 
©ffc^*! (1 2 Omg) $ifi^tbT#&. 

'H-NMR (CDC 1 3 ) 6:1. 49 (9H, s), 2. 73 (2H, b 
r. s) , 3. 74 (2H, br. s) , 4. 01 (3H, s) , 4. 59 (2 
H, s) . 

MS (FAB) m/z : 2 8 3 (M + H) + . 
[###12 3] 2-* h^ri/*;i/#-;i/-5-^^;W-4, 5, 6, 7 ~^h^ 

th'nt+if'/D [5, 4-c] fcfU> ? > 



5- (tert-yh^>M#r:;W - 2 h^r~>*;^-;u- 4, 5, 
6, 7-fh7kHDWl/a [5, 4-c] fcf'J> ? > (5 0 Omg) ©>?£7 
n^^> (15ml) »«fchij7;v*nft» (15ml) ^MCTjni 

(20ml) , HJx^;KF^> (0. 49 5ml) , g£BS (2 0 5ml) , * 
;PTU> (0. 2 3 0ml) *J:tfhU7*h*5'#*fl5##*^HJtfA 
(5 7 Omg) SSi&KlTjD*.*:. 1 5^Miii^tfe, OT?£K:^DD^^> 
(20ml) *5«ktffflPWSfflfcJc*:*- h U ^ A7jc^ (50ml) Sin 
*IS^nn^^> (3x2 Oml) ^MS^bUT&zfcffift^ 

ff^yj— (fno*;VA : )l^=2 0 : 1 — 1 0 : 1) &JEV>T*li§g 

U mmfc&® (2 5 7mg) StfiM«ibT#fc. 

'H-NMR (CDC 1 3 ) 6:2. 52 (3H, s), 2. 72-2. 78 
(2H, m), 2. 78-2. 8 3 (2 H, m) , 3. 61 (2H, t, J = 
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1. 7Hz) ,4.00 (3H, s) . 

MS (FAB) m/z : 1 9 7 (M + H) \ 1 6 5 (M-OCH 3 ) + . 
[###12 4] 5-^^-4, 5, 6, 7-fh7kKDtWa [5, 4 

-c] trus^>-2-*;w#>K U^£A«[ 



2-* h^->#;M?~;i'- 5-^^-4, 5, 6, 7 h ^ h Ko^lf- 
\/a [5, 4-c] fcT'Jv>> (8 0 0mg) cD^h^tHo^^> (24ml) 
^il:* (6. 0ml) *«fc^7K8fcft:U^A (9 9. 7mg) MiftKlTJll*. 
1 0#jg#Lfc o EJ^«&iflET**8U MBfc&tt! (8 2 5mg) 
1 H — NMR (DMSO-d 6 ) (5:2. 37 (3H, s) , 2. 47 (2H, 
t, J = 5. 6 Hz) . 2. 64 (2H, t, J = 5. 6Hz), 3. 43 (2 
H, s) . 

[###12 5] [b] f*7i>-2-AM>K 



[b] tty*> (2. 5 3 g) *tt*fcx~r;P (4 0 

mi) iz®mi>. ®mft*T )\s^>mmi<fc&, - 7 s^^^^bfco hhk 

tert-^iJfW (1. 5 4»^^rU->»«[, 9. 74ml) SflST 

m&istco m&\zmis. o. 3&£<a&ibic£Fi£ doomn tstx?;^ 

X. £D;fc8:««:«flfcU 8!IHb£4fb (2. 6 7g) £2i£@#<?:LTf#fco 
l H-NMR (DMSO-d 6 ) 5:7. 53 ( 1 H, dd, J = 8. 5, 2. 
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2Hz), 8. 07-8. 11 ( 3 H, m) , 13. 65 ( 1 H, br. s). 
MS (FAB) m/z : 2 1 3 (M + H) + . 
[###12 6] 5 - ^DD - 6 - 7MD^> 2 -M#>S6 *3MU 



3-^OP- 4-y)UJra- a-TVY-*^ (#i¥7- 
1 4 9 7 2 3) (1. 8 5 g) t*~>U> (1 40ml) ©jB^»*Jt»rFT 1 

^» TttfiU Mfc£#J (4 9 1mg) &lfi»*itT#fc t 
l H-NMR (CDC 1 3 ) 5:3. 95 (3H, s) , 7. 13-7. 15 
(1H. m) , 7. 20 (1H, dd, J = 9. 3, 0. 49Hz) , 7. 71 
(1H, d, J = 7. 3Hz) , 8. 93 (1H, br. s) . 
MS (FAB) m/z : 2 2 7 (M + ) . 

[###12 7] 5-i7uu-Q-~7)VJrw(yY— )V- 2-ts)V^>m. 



5-i?DD-6-7J^O^ > H— )V- 2-t})V^>m ^f)H7f)l/ 
(4 6 lmg) 5fh7tH077> (1 5ml) , (1 0ml) £ 

<fc#7k (10ml) (Di^i§Il;^$t, MTTRBMb'J^A (283 
mg) £Jn*T4l*|HJJl#l,fc. »«E£«jETS£U 3M£ 1 a&ttt&ftl*. 
TlfRttK:bT»Sn;fcf&5fc*«flk ft*LT, fflBtt^tt (4 2 2mg) 

1 H-NMR(CDC1 3 ) 5:7. 08-7. 10 ( 1 H, m) . 7. 34 





H 
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(1H, d, J = 9. 5Hz) , 7. 88 ( 1 H, d, J = 7. 6Hz) , 1 
2. 04(1 H, s) , 13. 16 (1H, s). 
MS (FAB) m/z : 2 1 3 (M + ) . 

[##0S2 8] 5- -4, 5, 6, 7-fh7tKn^7^/n 

[5, 4-c] tru>?> 



5- (tert-y^>Mfc;W -4, 5, 6, 7 -rh7hFnf7 
X /D [5, 4-c] tfU>?> (5. OOg) <D*J2UU*$> (2 5ml) #ft 
iZ b U 7JVtDii (25ml) Zm&lZTUUtt. 1 0 ^Mj|^, KjSSK* 
i&ETmffiVtc. m^\Z4-^0=E\dVi^> (5. 2 0 g) , N, N-z?*?-)l 
MATS, h* (3 0ml) »' &&ZfihVX.9-JVys.> (1 5. 5ml) 
i&fcTirax., 1 5 CCT2 BMflBfcLfcfk aaa*TiS:?&U/t. £Cfc*S&£fg 
satBUU afift*«ffiT*l«^ ^on^> (50ml) cfeJctft&SilfcBbK 
*3-HJ*A**« (10 0ml) SJnA, #JI£AttT?«l?n3-fr&. 

*i^no^^> (5x3 omi) -ettaibfc. mmm^fD^-xmymm. 

^57^- (^na^^> : ;P=2 0 : 1 — 8 : 1) *JBV*T*MI 

U Mfl?&4b (2. 9 7 g) *»fiB#tUTft&. 

1 H — NMR (CDC 1 3 ) (5:3. 07 (2H, t, J = 5. 9Hz), 3. 
81 (2H, t, J = 5. 9Hz) , 4. 61 (2H. s) , 6. 74 (2H, 
t, J = 6. 5Hz) , 8. 30 (2H, t, J = 6. 5Hz) , 8. 70 (1 
H, s) . 

MS (ESI) m/z : 2 1 8 (M + H) + . 
[###12 9] 5- U-fcf'JSW ?77-^-2-AM>i *^)\,JLZ 



N 
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5- (4-fcTUvW f7y-A-2-A;i/#>i U^Aift (632 
mg) <D*&y—)Vm%i (5. -0ml) 1 1 -k Kn=^>^>l/h U7'/-;H 
*fn^ (8 0 5mg) &<£tfl- (3 -5?* 3^1,7 5 / tf;W - 3 -x^;u 
AM^5h* Jfn&fft (1. 7lg) *MfcTln*.;fc. 4 0«E SUS 
*&«JET**8U 2gSK:S^ap.**> (2 0ml) , flSsftJ^BI**^- h U 
AtK^ (10 0ml) , (1 0 Oml) £#n;L, ^ftft, i*M*V2 

UU*?> (2x20ml) Tttmbfc. W««*-&fo-&T*lzMa»^ h U £A 

(^DD^> : T-feh>==5 : 1^2 : 1) £fflV>T»«U £»fc<&4& 
(3 5 3mg) $ifi@#iLT#fc. 

'H-NMR (CDC 1 3 ) 5:4. 0 5 (3H, s) , 7. 5 1 (2H, d, 
J = 6. 1Hz) , 8. 32 (1H, s) , 8. 71 (2H. d, J = 6. 1H 
z) . 

MS (ESI) m/z : 2 2 1 (M + H) \ 
[###13 0] (±) -c i s-N- [ )V-2 — (M 

-1, 2 -=si>u-7un>VT^y 

CI 

H 2 N^<1 
HN 

c i s - 1 . 2-y^Dyn/Ov75> ( J . Med. 

Chem. , 1 9 9 8^, 41 #, 472 3-47 3 21) (4 0 5mg) 
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&5-&un'(>\i-)V-2-Zl)Vtf>m (5 4 6mg) <DN, N-S?*^* 
(10ml) mmz 1 - b h'D + y^> > / h U 7"/—JV 1 tK^Q^) 
(3 7 7mg) , 1- (3-^f;i/75/yn^l/) - 3 -X^l^M^-f 
(6 42mg) , i5<fctf$M V^n tf;i/X^;i/T5 > (1. 9 5 
ml) Sr^SKrcbn;!, 5 OP^TO^fco SJS^^ffiT^«, v^dd 

(5 0mi) &&x$mnmmfrm±hvv2±*mm (2 0 om 1 ) 

^rh^:7^- (^DD^^> : ^^y-;i/=l 00 : 7^10 : 1) 7rM§3 

U .SHft;^ (1 1 Omg) $ifi@^tlT§fc, 

'H-NMR (DMSO-d 6 ) <5:0. 44 ( 1 H, dd, J = 10. 7, 

4. 4Hz) . 1. 11 (1H, dd, J = 14. 0, 7. 4Hz) , 2. 63 

-2. 70 (1H, m) , 3. 07-3. 16 (1H, m) , 6. 77 (1H, 

s) , 6. 97 (1H, br. s) , 7. 23 (1H, dd, J = 8. 9, 1. 

8Hz) , 7. 36 (1H, d, J=8. 9Hz) , 7. 60 (1H, s) , 

9. 3 2 (1 H, s) . 

MS (FAB) m/z : 2 5 0 (M + H) + . 

[##093 1] 2-^DD-6, 7-vk Ka-4H-tf^y [4, 3-d] 5=" 
7V-)V 



1) fh7kHD-4H-lf7>-4-t> (5. Og) ^is^U^^y 
(2 0ml) tC»fl?U tfa'J>?> (4. 35ml) , p - b;PX>7Jl^>M 
1tK*I% (4 8mg) &MXr>(—>7,*-2mmrZi£*®&iV1Zifit>7Qftm 
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bfeo jas**^-^ (15ml) izmffiL, jtobTtzwmx&3fc (l. 60 

g) SrJPA, £SKll 5^1:^7/75 H (2. 1 0 g) <D*?S—)Vmtti 
(10ml) £2 0$m&Tb3BWfll#l/fc. «HK*«JBETS*b, 

'JiJ^7Ai'07h^77^- (^OD^^> : *$J — ;i/=2 0 : 1 — 

10: l-»4: 1) T?»*U 2-757-6, 7-S?kHn-4H-^; 
[4, 3-d] 77V-)V (3. 9 7g) S^^WTXiLTifc. 

l H-NMR (CDC 1 3 ) 5 : 2. 6 6- 2. 7 0 (2H, m) , 3. 97 
(2H, t, J = 5. 6Hz) , 4. 63 (2H, s) , 4. 9 4 (2H, b 

r . s ) . 

MS (FAB) m/z : 1 5 7 (M+H) + . 

2) mm (II) (4. lOg) $T-fehdhU;P (5 0ml) K»#U 7m 
Tfc:ffi5B& tert (3. 9 3 g) &-m\zMZ.fc 0 1 0?m ±|BO 

s*T#^nfcfl:-&«i (3. 9 7g) i ^innrip^ mi?i^«#l 

fee OUT?, 5 t C^ira^U2B#p B ^^^fc 0 £^£->U7J^;U 

(2og) *mz.tc&. mm&msTFmmu s$^>ww7A^DYh 

i?77J— : Sixf;^ 3 : 1) KltfU SSfc^tt (1. 7 8 

g) Sffei^tLTifc. 

'H-NMR (CDC 1 3 ) 6 : 2. 8 5 -2. 8 9 (2H, m) , 4. 02 

(2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 
MS (FAB) m/z : 175 (M+H) + . 

[##093 2] 6, 7-^hHn-4H-tf^y [4, 3-d] =f-7V~)V- 2 




1) 2-^70D-6, 7-ykHD-4H-lf7y [4, 3, d] ^TV-JW 
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(1. 7 8 g) ;M3 Om 1 ) fc»#U 10%A7^AK$ 

(3 0 0mg) , mWtf-bVVA (8 3 0mg) £ MX 5 gffi©7fc^0f£T 5 H 

— (^U-> : 2 : 1) KtfU 6, 7-yhHn-4H-H 

7/ C4, 3-d] rrV—JV (1. 14g) SiM^tl/Tffc. 
'H-NMR (CDC 1 3 ) <5 : 2. 97-3. 01 (2H, m) . 4. 04 
(2H, t, J = 5. 6Hz) , 4. 87 (2H, s), 8. 69 (1H, 
s) . 

MS (FAB) m/z : 142 (M + H) + . 

2) JLfE©£j&#j (1. 14g) Sri^X^l/X— (3 0ml) CiiLT- 
7 8*Cfc««Plfc» 1. efiJl^ijy^A (6. 6ml) §MI#Lfc. 

m&vxmme&m (i. 6 5g) $ifi7W7XiiT#fc. 

1 H — NMR (DMSO-d 6 ) 8:2. 8 3 (2H, t, J = 5. 6Hz) , 
3. 92 (2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 
[#%#)3 3] (±) -cis — N— [ (5-^oo-r>F— ;i/-2 -<;u) 
] -l, 2-yi?n^>i?75> 



#tW3 0tWttO^Sif, cis-1, 2-y^D^>y7$> 
(J, Am. Chem. Soc. , 1 94 2^, 6 4t, 2 6 9 6- 2 7 0 0 

'H-NMR (DMSO-d 6 ) 5 : 1. 5 5-2. 2 0 (4H, m) , 3. 5 
2-3. 62 (1H. m) , 4. 35-4. 50 ( 1 H. m) , 7. 16 (1 



CI 
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H, dd, J = 8. 7, 2. 1Hz) , 7. 19 ( 1 H, s) , 7. 42 (1 
H, d, J = 8. 7Hz) , 7. 70 (1H, d, J = 2. 1Hz) , 8. 36 

(1H, d, J = 7. 8Hz) , 11. 77 (1H, br. s) . 
MS (ESI) m/z : 2 6 4 (M + H) + . 

[###134] (±) -cis-N-tert-^h+v'M^-l, 2 



cis-1, 2-y^PW>y7$> (WO9 8/3 0 5 74) (6 9 2 
mg) ^DO/^> (10ml) OTCT, h'jX^75> 

(1. 1ml), 2 - ( t e r t - ^h^y^M^t^y^S/) - 2-~7 
x-^7th-h'j;P (4 9 3mg) ^Mtl, Ot:Tl!|»b^ -^CDM, 
2- (t e r t-fY^ti)V^-)Vt^-^ $/) -2-7i-^7th"h 
U;P (4 9 3mg) fcjgjDU M7?7l^ia«^Lfc. RjfcttK******* 

y-;W=9 : 1) -e*»SgU flUMfc64tl (3 9 5mg) &&m&ibVtVa£VT% 
fc. 

X H-NMR (CDClj) 6:1. 46 (9H, s), 1. 55-2. 00 
(6H, m), 3. 45-3. 52 (1H, m) , 3. 83-3. 90 (1H, 

m), 5. 27 (1H, br. s). 

MS (ESI) m/z : 2 0 1 (M + H) + . 
[###13 5] trans — N— [ (5 -#no>f> H— )V- 2 -4 )V) 

-M -l, 2-~>i7D^>^>i^y5> mmm. 




H 



0 



92 



WO 01/74774 



PCT/JPOl/02945 



CI 




0 



trans -N- t e r t -^h+">*;i/^Jl/-l, 2 -ytfW*.y$yv 
T5.y (1. 4 0g) £N, N-y^?Jl/*;i/A75 h* (15ml) CjftHU 
5-^OOOH-Jl/-2-*^>i (l. 64g) , 1- (3-S?*^;P7 
-3-lfJWM^5F tfDWft (2. 6 8g) , 1-fcK 
n^r2/^>yhU7V/-;H*Sl« (4 7 3mg) Sim*, Ml?2 3iFW 

.McSBfcSJn*., 2«&l£;53xL.fc. tfcJStt&iffllx^Jk ^oo/^X ^ 

^a*7Ai'D7h^77^- (-^np^^> : ;>= i 9 : 1) Tiff 

H^tfio@ft^#fc. ^©a&StfeaHtttSlRfcJ: D»fcJt»fi*t)1i-T^ 

^□□^^> (lomi) hV7)v*umm uomi) &jn^., ^ 

h u ^A*»«siD^ stasia i^. zmvmmm&fti&v, 
mvttvymm (20ml) *jg^T»«iE*«ffiTfc«*bfc. asc^o 

n**> (10ml) t4^il^t+U->M (10ml) ^Jn^T^OT 

(1. 83g) ^filfttLTHfe. 
1 HNMR (DMSO-d 6 ) 5:1. 60-1. 75 (4 H, m), 2. 05 
-2. 10 (2H, m) , 3. 49 ( 1 H, q, J = 7. 6Hz) , 4. 27 
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(4H, quintet, J = 7. 6Hz), 7. 17 (1H, d, J = 8. 6 
Hz), 7. 19 (1H, s) , 7. 42 ( 1 H, d, J = 8. 6Hz), 7. 
70 (1H, s) , 8. 24 (3H, br. s) , 8. 85 ( 1 H, d, J = 
7. 3Hz), 11. 91 (1H, s). 
MS (ESI) m/z : 278 (M + H) + . 

[###13 6] (±) - trans-N-tert -7h*rzs%)Vtf~)V- 




###13 4 tm&<D^m~T?> (i) - trans-1, 2-->^n^>^> 
v75> (WO 98/30574) frt>WMik&®*%fr a 
'H-NMR (CDC 1 3 ) 5:1. 25-1. 40 (2H, m), 1. 49 

(9H, s), 1. 59-1. 77 (2H, m), 1. 92-2. 08 (1H, 
m) , 2. 10-2. 17 (1H, m), 2. 98 (1H, q, J = 7. 2H 
z), 3. 48-3. 53 (1H, m), 4. 49 (1H, br. s). 
MS (ESI) m/z : 2 0 1 (M + H) + . 

[###13 7] (±) - trans-N- [ (5-^fJh4, 5, 6, 7- 
rh7th*nWa [5, 4-c] KU5?>-2— OW - 1, 





H 



0 




(±) -trans — N— t e r t 1, 2-->^D 
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^>?>zS7S.> (17 5mg) £N, N-y^fMM75 H (3ml) IZ 
MMtU 5-*^)V-4, 5, 6, 7— rh^k Kn^TVn [5, 4-c] tf 
'J^>-2-*;^>m 'J^At (Mt9 0%, 2 5 8mg) , 1- (3- 
^^?;V7$y^n^) -S-IWM'^SH Ml (2 5 2 
mg) , l-t Hn*5/^>»/hU7l/— ;HtK*i« (6 0mg) SjQfcSj&T? 
2 BS^Ufc. »«§#>:/Tr«jEETS5icU »SfcS?^Dn^^X SSSl^ 

77y>a*7A^D7 Wy^A — (>*£rDn*^> : /— )V= A 7 : 

3) T?«§aLfco #e>n«^fe^^^ifn^mx^y-;i, (5ml) 

l H-NMR (DMSO-d 6 ) 6 : 1. 6 3-1. 7 3 (4H, m) , 1 . 9 
9-2. 06 (2H, m) , 2. 91 (3H, s) , 3. 09-3. 14 (1 

H, m) , 3. 2 5 - 3. 7 0 (4H, m) , 4. 2 7-4. 3 2 (1H, 
m) , 4. 4 2-4. 46 ( 1 H, m) , 4. 68-4. 71 (1H, m) , 
8. 20-8. 23 (3H, m), 9. 09 (1H, d, J = 8. 3Hz), 1 

I. 82-12. 0 1 (1H, m) . 

MS (ESI) m/z : 2 8 1 (M + H) + . 

[###13 8] (±) -cis-N- (5-&UU- l-7x-MM-il' 
■1>Y—)V-2-7s)Vt£—)V) -1, 2-iy^7U^>^>i^TS.y 




S0 2 Ph 
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cis-1, 2-^n^>^>v7 = > (WO9 8/3 0 5 7 4) (3 4 8 
mg) $^nn^^> (10ml) tc»#U 0X17:. h'jxwa> (1 

iJH (3 9 0mg) £tn;Uf#Lfc. 15^ lR#ffl«fc, ^n^tl5-#on 

- 1 >H— 2 -t.^*-MdU f (15 6mg) 

>MI/-2-^l/*-MniJH (7 8mg) £5iinU tiat*2^F»U 

A^n7h^77^- (^nnsiyJWx : *9J — )V=2 3 : 2) TUSl, SIM 

(7 3 9mg) ^^ffi@^tUT#fc. 
'H-NMR (CDC 1 3 ) 5:1. 38-1. 91 (8H, m) , 3. 2 7- 
3. 31 (1H, m) , 3. 41-3. 45 (1H, m) , 7. 42-7. 50 
(4H, m), 7. 58-7. 61 (2H, m), 8. 11-8. 15 (3H, 
m) . 

MS (ESI) m/z : 4 5 4 (M+H) + . 
[###13 9] (±) -trans -N- t e r t - 7 h*risi3 )V- 
1. 2-^DA^>'775> 



##0)J3 4 fcPMfc&Sfrare, (±) - trans-1, 2-v^0^if> 
p. 7 9-8 it:. 

*H — NMR (CDC 1 3 ) 6:1. 05-1. 34 (4H,m), 1. 45 




H 



0 
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(9H, s), 1. 68-1. 75 (2H, m) , 1. 92-2. 02 (2H, 
m), 2. 32 (1H, dt, J = 10. 3, 3. 9Hz), 3. 08-3. 2 
0 (1H, m) , 4. 50 (1H, b r. s) . 
MS (FAB) m/z : 2 1 5 (M + H) + . 

[#%0!J4O] (±) - trans-N- [(5-^^-4, 5, 6, 7- 
fh7kHDf77o [5, 4-c] trUv ? >-2—r;i/) tuvtf-JV] -i, 




##0!|3 7 £W«fc3fif8sT," (±) -trans — N— tert -^h^-> 
i, 2-->^n^it>vT5>^e.^®^-&^^#fe 0 
1 H — NMR (DMSO-d 6 ) 5 : 1. 10-1. 80 (7H. m) , 1 . 9 
5-2. 05 (1H, m) , 2. 97 (3H, s) , 3. 00-3. 20 (3 
H, m), 3. 63 (2H, br. s), 3. 72-3. 88 (1H, m) , 
4. 6 1 (2H, br. s) , 7. 98 (3H, s) , 8. 89 (1H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M + H) + . 
[##0*41] (±) -cis-N-tert-7"h+'>W3-l, 2 
5 > 



Q 



.0 

H 2 N N— ^ 



H 0 . 



i 



#t^3 4i^ift^, cis-1, 2-y^aA^>^75»!i^1 
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1 H — NMR (CDC 1 3 ) 6:1. 30-1. 70 (17 H, m), 2. 98 
-3. 05 (1H, m), 3. 60 (1H, br. s), 4. 98 (1H, b 
r . s ) . 

MS (FAB) m/z : 2 1 5 (M + H) + . 

[#%#I4 2] (i) - trans-N- [ (5-^-4, 5, 6, 7- 
fh7hh*n^77n [5, 4-c] fcfUS*>-2 — f )V) ti)V^~M -1, 



(±) - trans- N-tert -^h^^tsJV^r.^- 1, 2-->#n 
^*>5?75> (6 4 2mg) N-^^?»A7S H (2 0ml) 

fc*#U 5-^^;i/-4, 5, 6, 7-^h^t HD^TVP [5, 4-c] 
tf'J^>-2-*;i/^>m U^AI (7 9 5mg) , l-tKO^>V 

Mi ry— ;n TkJft* (46mg) , 1- (s-w^syyn^) -3 
-x^a^sM" 5 h • mm (2. 3 0 g ) ^x-m^—wimviz. r 

A^n?h^77-f- (^DD/^> : *^/-;p= 1 o 0 : 3) fc^D**® 
U 8atfii&R*iK*#fc. Jittfc5^nn**> (5ml) MJ?^ 
*ogt& (30ml) £ijn*.^2ST: 1 #jf #Lfc. K^&SfcffiTfcttLtWafc 
£r#J (7 3 lmg) *afe»ejS«««i:LT»fc. 

'H-NMR (DMSO-d 6 ) 6 : 1. 10-1. 80 (7H, m) , 1 . 9 
5-2. 05 (1H, m), 2. 97 (3H, s), 3. 00-3. 20 (3 
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H, m), 3. 63 (2H, br. s), 3. 72-3. 88 ( 1 H, m) , 
4. 61 (2H, br. s) , 7. 98 (3H, s) , 8. 89 ( 1 H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M+H) + . 
[##094 3] (±) -c i s-N 1 - [ 5, 6, 7—y-b 

^hh'Dfyyn [5, 4-cJ tru> ? >-2-^;i/) -i, 2- 

(±) -cis-N 1 - [ (5-^^-4, 5, 6, 7 -^bytbn^T 
Va [5, 4-c] fc!U5*>-2 — f;w XM^JV] -1, 2-^0^-9- 
>^75> (9 0 0mg) HV^DtfJ|/7;Va-;V (6ml) C$$?U 

l®fc$mTHPLC*C«f»l,£. A7AtlTCHIRALPAKA 
D (^f-feJWfcS*, ^2. 0X2 5 cm) £fflV^ ^\^+f"> : -f V tf;WT 
i?X^;PT$>=6 8 : 3 2 : 0. 5 £i^£l/r«686m 1 /#•? 
»m$1*\ 24. 8#*5cfctf3 3. 4^«fc«EHi-r*7 7^'>3>4*n-e^ 
fe, »ffiTfc*8fl/T»ttft:A (3 2 0mg) $5«kt*Sfi:flcB (3 9 Omg) £ 
LTWfc. 

Utt-fcA : 

1 H — NMR (CDC 1 3 ) 5:1. 30-1. 90 (8H, m), 2. 51 
(3H, s), 2. 82 (2H, t, J = 5. 9Hz), 2. 90-3. 00 
( 2 H, m) , 3. 10-3. 15 (1H, m) , 3. 71 (2H, s), 4. 

00-4. 20 (1H, m), 7. 55-7. 75 (1H, m) . 

MS (FD + ) m/z : 2 9 5 (M + H) + . 

Mffi#B : 

1 H — NMR (CDC 1 3 ) 5:1. 30-1. 90 (8H, m), 2. 51 
(3H, s) , 2. 82 (2H, t, J = 5. 9Hz), 2. 90-3. 00 
( 2 H, m) , 3 . 10-3. 15 (1H, m) , 3. 71 (2H, s ) , 4 . 
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00-4. 20 (1H, m), 7. 55-7. 75 ( 1 H, m) . 
MS (FD + ) m/z : 2 9 5 (M + H) + . 

miB<B#%0)j4 9fcfeWC, ||14#Bte (1R, 2 S) — N 1 — [ (5-*5P 
;p-4. 5, 6, r-fh^kHnWa [5, 4-c] tfU> 5 >-2— r 
;W -l, 2-y^DAWi775>^0, S&#A«, (1 

S, 2R) -N 1 - [ (5-^^-4, 5, 6, 7 h 7 1 H D 

[5, 4-c] 2-4 )V) iuvtf-M -l, 2-^n^u->$? 

7 5 >T » § C t * 13 J£ L fe, 
[###J44] ( 1S , 2S) -2-tert-^^>W-;i/75/-l 



(IS, 2S) -2-75;-l-^^n^t7-^ (J. Med. 
Chem. , 1 9 9 8^, 4 1t, 3 81) (0. 8 3 g) ^DD^^> 
(10ml) izmmv, ^-tert-^;i/^Mt-h (1. 6 4 g) § 
JD*, ^T2B*Wii#Ufc. *ii&«*ETe*L, #6nfcH#*^U-> : 

ftSi^=2o : ij&»sw»*u mmit-^m a. 3 3 g ) 

Mp 1 0 3 - 1 0 sr. 

[a] D -5. 48° (19. 8-C, C=l. 01, CHC 1 3 ) . 
1 H — NMR (CDC 1 3 ) 6:1. 05-1. 50 (4H, m) , 1. 45 

(9H, s) , 1. 6 5- 1. 7 5 (2H, m) , 1. 90-2. 10 (2H, 
m), 3. 10-3. 30 ( 3 H, m) , 4. 51 (1H, br. s). 

[###J45] (IS, 2S) - l-tert-yh^M-^75/-2 
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ii / v 

S-0 N 
H 



0 



(IS, 2S) - 2 - t e r t h+^;^-A75 / - 1 - ^>^7 □ a+ 
VS-ll (6 4 6mg) £tfy>>> (4ml) fc##U MTH^^>XM 
xjl^n^F (3 7 8mg) £flD;l 5P#F*g&#L#: 0 S^fc^X^Wx-^ 

3ftETS*U Mfc^fc (6 3 Omg) SiMffittWc. 
mp 1 2 3- 1 2 4C. 

[a] D + 7. 16° (19. 8*0, C=l. 01, CHC 1 s ) . 
1 H — NMR (CDC 1 3 ) 0:1. 20-1. 40 (3H, m), 1. 44 

(9H, s), 1. 55-1. 70 (2H, m), 1. 70-1. 80 (1H, 
m) , 2. 0 3-2. 2 3 (2H, m) , 3. 0 3 (3H, s) , 3. 5 8 (1 
H, br. s) , 4. 44 ( 1 H, t d, J = 9. 8, 4. 2Hz) , 4. 67 

(1H, br. s) . 

[###146] (1R, 2S) -l-7i?H-2- (ter t-^h^M 



(IS, 2S) -1- (tert-^h^j^-^75/) -2-*^> 
X;i/JJ>x;i/^->>'^n'\^1j-> (4 7 5mg) £N, n->5^^;1/^;pat^ 
H (6ml) fc*#U TvMt^MJ^A (156mg) £}&Q;L 6 0 "C"C 2 Pf 
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mmfc&m (i8 4mg) &m&mfctLTmc. 
mp 6 9- 7 or. 

[a] D -105. 14° (19. 8^, C=l. 01, CHC 1 3 ) . 
'H-NMR (CDC 1 3 ) 5 : 1. 2 0 - 1. 8 0 (7H, m) , 1. 45 

(9H, s) , 1. 90-2. 00 (1H, m) , 3. 61 (1H, br. 
s) , 3. 95 (1H, br. s) , 4. 70 (1H, br. s). 
MS (FAB) m/z : 24 1 (M + H) + . 

[###147] (IS, 2R) -N'-tert-^h^MfcJlz-l, 2 



(1R, 2S) -l-Ti^-2- (ter t-^h^yW^V757) 
v^D^U-^ (174mg) ***;-)\> (10ml) KljWSPU 10%A°^ 
^Ak^ (12 0mg) £iD;t#JET&MM^Ktfbfco &!&£it*U iS^ 

Starrs tmmvimmfc&m ci4 5mg) $ifi7^7 7xtbT#fc. 

[#^M4 8] (IS, 2R) -N'-ter t-yh^^J^-JP-N 2 - 
[ (5-^^-4, 5, 6, 7 -^h^t Fn^TVn [5, 4-c] lf»JS? 
>-2 — -1, 2-y^PA^iJ->>'75> 
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ftIO(lS, 2R) -N'-tert-^b^M^-l, 2-~>£ 
DA^t>i?75> (145mg) §N, N-y/fMMT^ H (3ml) 
fc»fl¥U 5-^^-4, 5, 6, T-fh^tb'O^/O [5, 4-c] 
hrU5?>-2-*;i/^>Bfe 'J^I (18 0mg) , l-bh*D^>y 

;n*»* (i3mg) , l- (3-v^^;i/T5yyntf;i/) -3 

-XfWM^SH (7 7 Omg) &]JQ %.MWl~? 2 2P#P E gjt#L 

U^M7A^DYh^77^- (^DD^^> : ;i/=4 0 : 1) 

fc<kO»»U ^fi^W (12 6mg) 

[a] D -19. 96° (19. 7V, C=0. 51, CHC 1 8 ) . 
1 H — NMR (CD C 1 3 ) <J : 1. 2 0 - 1. 9 0 (7H, m) , 1. 56 

(9H, s) , 2. 50 (3H, s) , 2. 7 5-2. 8 5 (2H, m) , 2. 
85-2. 95 (2H, m), 3. 71 (2H, s), 3. 88-4. 00 (1 
H, m) , 4. 22 (1H, br. s) , 4. 91 (1H, br. s) . 7. 4 
8 (1H, br, s) . 

[###149] (1R, 2S) — N 1 — [ (5-7WW-4, 5, 6, 7-fh 

^tHDfjyn [5, 4-c] tru> 5 >-2— r;W -1, 2- 
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(1 S, 2R) — N 1 — t e r t h*z/%)Vtf-)l,- N 2 - [ (5-^^ 
JV-4, 5, 6, 7 -^h^h Yuj-y/u [5, 4-c] t!U^>-2 — T 
)V) jj)V#=iM -1, 2-'>^O^i7->^75> (12 0mg) 
;P (1ml) t^Ll^5tX^y-;H4^m (3 ml) ^P^.50 < CT2P#ra 

m-rs^ mmit^mommm. (io6mg) ^mM^^Lhxnr^ 

'H-NMR (DMSO-d 6 ) 6 : 1. 3 0 - 1. 9 0 (8H, m) , 2 . 9 
2 (3H, s) , 3. 0 5-3. 7 9 (5H, m) , 4. 24 (1H, br. 
s) , 4. 3 4-4. 7 9 (2H, m) , 7. 8 5-8. 2 0 (3H, m) , 
8. 30-8. 49 ( 1 H, m) , 11. 50-12. 10 (1H, m) . 
MS (FAB) m/z : 2 9 5 (M + H) + . 

*MjGETT@*Lfe. SJSCH I RALPAK AD (^-T-fe;Wfc;^ <f> 
0. 46X25cm) $ffl^&HPLC : ^\^> : -f V 7u \±)VT)V 

U-)V : >= 80:20:0. 5;SBfi:2ml /#) KT##r-T 

5t< ^^b-&^«9. 5^{CgfSmbfc. ##0ij4 3tibfcitt#Aft ;£& 
f*TT7. 2#{C, gte#Bte9. 5 ^K^ffirs C 5, Stt#Bfct, 
(1R, 2S) -N 1 - [ (5-^^-4, 5, 6, 7— fh^hHnW 

□ [5, 4-c] tru> > >-2— r;w *;i/^xju] - i, 2-y^u^^-y 

1 H — NMR (CDC 1 3 ) 6 : 1. 30-1. 90 (8H, m) . 2. 51 

104 



WO 01/74774 



PCT/JP01/02945 



(3H, s) , 2. 82 (2H, t, J = 5. 6Hz) , 2. 93 (2H, t, 
J = 5. 6Hz), 3. 10-3. 15 ( 1 H, m) , 3. 70 (2H, s), 
4. 00-4. 20 (1H. m) . 7. 63 (1H, d, J = 8. 1Hz). 

[###150] (±) - trans-N- [ (5-^-4, 5, 6, 7- 
fh7kKDf77a [5, 4-c] Vf U> ? >— 2 — ()]/) #;i>#-;K| -1, 



#%#I3 7 ilSI^^T, (±) -trans — N— tert -~Jh*rzs 



'H-NMR (DMSO-d 6 ) 5:1. 10 — 2. 17 ( 8 H, m) , 2. 9 
2 (3H, s) , 3. 0 0-3. 9 3 (6H, m) , 4. 3 8-4. 6 0 (1 
H, m) , 4. 6 4-4. 7 7 ( 1 H, m) , 8. 00-8. 19 (3H, 
m), 8. 82-8. 96 (1H, m) , 11. 95-11. 30 (1H, 
m) , . 

MS (FAB) m/z : 2 9 5 (M + H) + . 
[##0U5 1] (±) -cis-N- [ (5-^^-4, 5, 6, 7~rb 
7kHnf77D [5, 4-c] t?Uv ? >-2 — ( )V) %)Vi£~)V\ -1, 2- 





##M3 7 (±) - c i s — N— tert -^h^^TJJU 
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l H-NMR (DMSO-d 6 ) 6 : 1. 3 0 - 1. 9 0 (8H, m) , 2 . 9 
2 (3H, s) . 3. 0 5-3. 7 9 (5H, m) , 4. 23 ( 1 H, br. 
s), 4. 34-4. 79 ( 2 H, m) , 8. 01-8. 34 ( 3 H. m) . 
8. 30-8. 49 (1H, m) , 1 1. 90-12. 30 ( 1 H, m) . 
MS (FAB) m/z : 2 9 5 (M + H) + . 
[###15 2] (±) -trans -N 1 - (tert - yh^^JVil?-;W 
-N 2 - [ >H-;i/-2— i)V) tDV-^-)Vl -1, 2-V^D 




(±) -trans — N— tert -7 h^risjj )Vt£—)V- 1, 2 -->^n 
^+r>> J T^> (3. OOg) ON, N-^^^*JV^7S H (10ml) 
»*K!5-*nD-f >H-;P-2-;&;WjJ?>K (2. 88g) , 
^>\7h'JTV-;H7Kfn^ (2. 08g) , *5j;tfl- (3-^^^PTSy 
^ntfJP) -3-x?;i/M^-f5K i&mn (2. 9 5g) ^jSldTfln*. 

(30ml) , fiaaiS«ft**^hU^A7K*iac (lSOml) , 43J:tfjjc 

(150ml) &jn*, £E&#*6a3KsattR«, ^iu sBfc&gr (5. 2 

lg) £&t&@#<i: lT#fc. 

X H — NMR (DMSO-d 6 ) 6 : 1. 10-1. 45 (4H, m) , 1. 2 
1 (9H, s) , 1. 68 (2H, d, J = 8. 1Hz) , 1. 86 (2H, 
t, J = 16. 2Hz), 3. 22-3. 42 ( 1 H. m) , 3. 69 (1H, 
br. s) , 6. 66 (1H, d, J = 8. 5Hz) , 7. 02 ( 1 H, s) , 
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7. 15 (1H, dd, J = 8. 5, 2. 0Hz), 7. 41 ( 1 H, d, J = 

8. 5Hz) , 7. 67 (1H, d, J = 2. OHz) , 8. 15 (1H, d, 
J = 8. 1Hz) , 11. 73 (1H, br. s) . 

MS (ESI) m/z : 3 9 2 (M+H) + . 
[##0>J5 3] (±) - c i s — N 1 — t e r t - 7 h^vO^l/tf-^-N 2 - 
[ (5-^DD^>H-^-2- i)V) tS)V^~)V) ] -1, 2-v^O^It- 




#%#J5 2 ira^^T, (±) -c is-N-tert-7h+->M 

X H-NMR (DMSO-d 6 ) (5:1. 20-1. 45 (11 H, m), 1. 
4 5- 1. 7 0 (4H, m) , 1. 7 0-1. 8 5 (2H, m) , 3. 76 (1 
H, br. s) , 4. 08 (1H, br. s) , 6. 64 (1H, d, J = 7. 
6Hz), 7. 12 (1H, s), 7. 16 (1H, dd, J = 8. 8, 2. 0 
Hz), 7. 43 (1H, d, J = 8. 8Hz), 7. 69 (1H, d, J = 
2. OHz) , 7. 85 (1H, d. J = 6. 9Hz) , 11. 80 ( 1 H, b 
r . s ) . 

MS (ESI) m/z : 392 (M + H) + . 
[#^J5 4] (±) - t r an s-N- [ ( 5 ->7 DD-f > h*— )V- 2 — f 

;w -i, 2 -5^a^*ir>^T^> igrnm 
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CI 



(±) - trans-N 1 - (tert - 7 h*?*'* JVtf—fr) — N 2 — 
[ (5-^nn-r>H— )V-2 — OV) - l, 2-z/t7W\*+)-> 

> ? T5> (5. i8g) ©^an^> doomi) mmz.mnm8tx.9s 
~)vmm doomi) sassncTjp^ifc. 2 Buas&im fiDtiffitt&ttBET* 

*u wsnfcsntte^x^ux— (300ml) £in*., 

SritHfc^ ttftfcU (4. 3 0g) *attfiH#£bT#&. - 

'H-NMR (DMSO-d 6 ) 6 : 1. 2 0 - 1. 3 6 (2H, m) , 1 . 3 
6-1. 50 (2H, m) , 1. 60 (2H, br. s) , 1. 90 (1H, 
d, J = 13. OHz) , 2. 07 (1H, d, J = 13. 7Hz) , 3. 06 
(1H, br. s) , 3. 83-3. 96 (1H, m) , 7. 15-7. 24 
(2H, m) , 7. 45 (1H, d, J = 8. 6Hz) , 7. 73 ( 1 H, 
s) , 8. 00 (3H, br. s) , 8. 60 (1H, d, J = 8. 3Hz) , 
11. 8 6(1 H, s) . 
MS (ESI) m/z : 2 9 2 (M + H) + . 
[###15 5] (±) -cis -N- [ (5 -?DD-f >K— )V- 2-^)1) 
- i, 2-y^DA+if>y75> 



##«5 4ilPI«0*ST, (±) -cis-N'-tert-^h^M 
#-;t/-N 2 - [ (5-^dd<>M1/-2-' f;W #;W5x;w - i, 2 - 
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1 H — NMR (DMSO-d 6 ) 5 : 1. 3 0- 1. 5 0 (2H, m) , 1 . 5 
5-1. 95 (6H, m) , 3. 41 (1H, br. s) , 4. 32 (1H, b 
r. s) , 7. 19 (1H, dd, J = 8. 7, 2. 0Hz) , 7. 33 (1 
H, s) , 7. 45 (1H, d, J = 8. 7Hz) , 7. 6 0-7. 9 0 (4 
H, m) , 8. 17 (1H, d, J = 7. 1Hz), 11. 91 (1H, s). 
MS (FAB) m/z : 2 9 2 (M + H) + . 
[###15 6] (±) - c i s - N'-^^JP-N 2 - t e r t - ^ 



(±) - c i s — N— t e r t -~f h^rz/tl 1, 2-v-^P^,^ 

^75> (3. 7 8g) lZ7±b-hV)l< (8 0ml) £*&£?U h'JX? 
;i/TS> (2. 44ml) , ^>^DT-f H (2. 10ml) £iP;L, M 
T13«PM«*^L«:. »*SE&3rtET«*U SSC^nn^^X TK^teT 

1:1) (3. 0 8g) $^fiMiltl/T§&. 

'H-NMR (CDC 1 3 ) 6:1. 35-1. 63 (1 7H, m), 2. 75 
-2. 79 (1H, m) , 3. 71-3. 83 (3H, m) , 5. 17 (1H, 
br. s), 7. 22-7. 33 (5H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 

[###15 7] (±) -c i s - N'-^>yJl/-N 2 - t e r t - ^ hfy* 
JWSn^-N 1 -*^- 1, 2 ->-^D'\=Hr>>'y5> 
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■H N — \ 
\ H \ 



(±) - c i s -N 1 -^>> 5 ;U-N 2 - t e r t -^h^^M-i^- 
1, 2-v^0^it>^T5> (3. 24g) (3 0ml) (C^ 

fl¥U s^AT^t FtK^ (35%, 0. 909ml) *tU7L. mMXIO 
ft®.WVTc.o ^lilfC^T/TK^b^^^hU^A (6 6 6mg) SiPA, gfi 

^n?h^77^- (A*U->:Stl5 1 ;l/=3 : 1) Tift^b, Um\t^m 

(1. 9 8g) £^fefa^£LT#fc 0 
a H-NMR (CDC 1 8 ) 6:1. 24-1. 50 (1 4 H, m) , 1. 7 6 
-1. 79 ( 1 H, m) , 1. 93-1. 98 ( 1 H, m) , 2. 15 (3H, 
s ) , 2. 16-2. 21 (1H, m) , 2. 30-2. 35 ( 1 H, m) , 
3. 34 (1H, d, J = 13. 4Hz), 3. 78 ( 1 H, d, J = 13. 4 
Hz) , 4. 08 (1H, br. s) , 5. 09 (1H, br. s) , 7. 20 
-7. 3 2 (5H, m) . 
MS (ESI) : 3 1 9 (M + H) + . 

[###J5 8] (±) -c i s -N 1 - t e r t -7h^^M^-N 2 - 
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(±) -cis -N^sOiSJl-N 2 - t e r t -7 h*^*) JVtf—Jl-N 1 
-*5-)V-l. 2-5/^D^D->5?75> (1. 9 2 g) (5 0 

ml) £Jn*_ 1 0 (50X*5^t, 9 0 0mg) £JnA, 7jt 

(1. 2 7g) &&feifttM&£bT»fc. 

*H — NMR (CDC 1 ,) 6:1. 37-1. 60 (17 H, m), 2. 39 
(3H, s), 2. 58-2. 59 (1H, m) , 3. 48-3. 49 (1H, 

m), 3. 72 (1H, br. s), 5. 10 (1H, br. s). 

MS (ESI) m/z : 2 2 9 (M + H) + . 
[###15 9] (±) -cis -N 1 - [ (5-^DO-T>H— JU-2-- 1 )V) 
-n 1 -^^;!/- l, 2 -^^D^\^if>^Ta> hU7Mn 



(±) -cis — N 1 — t e r t -^h=^>-*;^-;i/-N 2 -^^;i/- 1, 
2-i/^D^>i;7=> (6 2 9mg) , 5 DD-f > H— ;P- 2 -ts)V 
(647mg) , 1- (3-y7f;i/75 7yDt:;W - 3 -X^j&JP 
MI (7 9 2mg) , 1 -t HD=^v^>yhiJ7y-;H7K?n 
(18 6mg) £N, N-WJP*M75H (2 0ml) Ic^llifit 

>:g?l?X^;U=l : l) T^SLfe, tenfcftJIfiH**^^ P □ ^ ^ > 
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(5mi) <t h u 7)i*umm. (5mi) <om^»mz»m^ ^fi-c i most 

SOX., 2£fK£i£mU «J8-ft#* (7 8 6mg) &jSfcj*6©H#£ LT#^ 0 
1 H — NMR (CDC 1 3 ) 6:1. 3 7- 1. 5 5 (3H, m) , 1. 7 2- 

1. 96 (4H, m) , 2. 09-2. 19 ( 1 H, m) , 3. 23 (3H, 
s) , 3. 76 (1H, br. s) , 4. 34-4. 3 9 (1H, m) , 6 . 9 
2 (1H, d, J = l. 7Hz) , 7. 20 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 46 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = 

2. 0Hz) , 8. 08 (3H, br. s) , 11. 74 (1H, br. s). 
MS (ESI) m/z : 3 0 6 (M + H) + . 

[##0116 0] (±) - c i s — N 1 — (tert -~J b^risftM—Jl) -N 

2 - *^)V-n 2 - [ (5-^^;p-4, 5. 6, y-f^tKofjyp 
[5, 4-c] tfu^>-2— r;w #;m*x;ki -1, 2-->^d^it->s? 



5-^^;i/-4, 5, 6, 7-^h^bFn3 1 7V'P [5, 4-c] fc!U>*> 
-2-*;P*>K iJ^At (6 13mg) ^DD^^> (10ml) £ 

*#u -;in s^Mx-^ / — (3. omi) mux. mM.~ew&®. 

Wl^fro »i«&«JEETS*U »3fc*nnjfc;Wx (15ml) , N, 
f^M75H (—fig) fcaHfe^xJU (5ml) Sim*., 6 0*CT?4II#IH8I 
#Lfc 0 »8E&«JBETS*U »*tet!US?> (10ml) i:yi?oo^^> 
(10ml) *Un*., (±) - c i s — N 1 — (tert -7 h*z/%)U#- 
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;U) -N 8 -*3\H/-1. 2-^DA+t>i?75> (4 5 5mg) WZU 
u*9>mi (5ml) Simfcfc. MT?2«f|HMft^bfc«, 7jc$jp^.TMU 

7^f- (^/7DD^^> : **/-;W=4 7:3) Mfc^tt 

(3 2 4mg) ^fiSftttT^fc. 
MS (ESI) m/z :40 9 (M + H) + . 

[###161] (±) - trans-l, 2-^{7U^^>^—)V 



HO OH 

v^D^t^ (3. 8 5g) £ 3 0 %iiim<b7j<m7j< (4 5ml) t88%f 

k (i80mi) (c^*-rosn^, 4 o - 5 o ct i str^im MT-esyi 

# U mz LTco £ft& 40-5 0tTl 0»a»b&a, B«xg t ;H&ilD*.T# 

»tu 7icji^6Sfflfex5 : -;wT?ttm*f^*4iiifTofc. *$Ji£^;bi*TMzKijiE& 

^HJ^ATJfcJRU JftflESaftBETSSU flW^M (4. 5 6 g) S^fetft 

'H-NMR (CDC 1 3 ) 6 : 1. 44-1. 56 (6H, m), 1. 63- 
1. 70 ( 2 H, m) , 1. 83-1. 91 (2H, m) , 2. 91 ( 2 H, b 
r. s), 3. 40-3. 44 (2 H, m). 
MS (FAB) m/z : 1 3 1 (M + H) + . 
[###16 2] (±) - trans-l, 2-^D^>i?75> 
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H 2 N NH 2 



(±) - trans-1, 2-v^D^>^>v?t-Jl/ (4. 5 6 g) 
2UU*&> (3 5ml) h'Jlf;V75> (2 9ml) £Jn*.- 

7 8X:\Zl^mvrzo J:J:i:^^>7M-J^DiJH (8. 13ml) *mTv 

£*l£N, N-^^*;l/A75H (9 0ml) \zmMV, T^t^hU^A 
(13. 6 5 g) $rSDA, 6 8B#ra^b7Co SJ^^CX-^;K 7k £ 

Z\tl&2L?/-)l (70ml) (50%7*fr 
4g) SriP*., tK^ (3. 5atm) M&TTM BSMfcbfc. 10%A 
7$>C7A«*&3iSU *?Kfcl«J&!ft»x^y-;p»«E (7 0ml) SJn^L, 

«E£*JETB*l/fc. £Cfctfclft&afflfcU Mffs«tt (3. 5 7g) (MB 

'H-NMR (DMSO) (5:1. 44 (4H, br. s) , 1. 73-1. 8 
1 (6H, m) , 3. 43 (2H, br. s), 8. 63 (6H, br. s). 
MS (ES I) m/z : 1 2 9 (M + H) + . 

[###16 3] (±) — trans— N— [ ( 5 -9 D O-f > H— ;U- 2 --f 
;W A;!'*— ;W -l, 2 - y^DA^>>?75 > 
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t^WaOiUtt^Sf, (±) - trans-l, 2 - is 2 $ > 

2 H— NMR (DMSO-d 6 ) 6 : 1. 4 9- 1. 5 2 (4H, m) , 1 . 7 
2-1. 91 (6H, m) , 4. 04-4. 10 ( 1 H, m) , 7. 17-7. 
23 (2H, m) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 72 (1H, 
d, J = 2. 0Hz) , 7. 96 (2H, br. s) , 8. 75 (1H, d, J 
= 8. 5Hz) , 11. 89 (1H, br. s) . 
MS (ES I) m/z : 3 0 6 (M + H) + . 
[###164] cis-1, 2-is2u^-79>va;—)V 



HO OH 

i/tru^T-y (3. 8 5 g) <£T-feh~hU;W (4 5ml) £zK (1 5m 

l) kj*#u n-^^;i^e;W5U>n-*-^H (5. l 5 g) , t-y^d^ 
f^M\mm\^r7.^ a dg, i o%Es^b^-xa^A^W) £in*_, 4 0 
-5 o*c-e2 imm&ftvrco ^m<D^^ ^n^y±Mh^txs.^A^m^v. 

it, ^M<t;-&#i (4. 7 7 g ) &m&mfctisTmz. 0 

1 H — NMR (CDC 1 3 ) 6:1. 34-1. 84 (10 H, m), 2. 31 
(2H, m) , 3. 86 (2H, d, J = 7. 1Hz) . 
MS (FAB) m/z : 1 3 1 (M+H) + . 
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[##0J6 5] c i s-1, 




cis-1, 2-v^D^\7 p ^>> 5 ^— ;P (4. 7 6g) S^DO^^> 
(5 0ml) fc»#U hiJXWS> (30ml) Srtn*., ®m\H*T)l>3 
>M&Lfc^ -7 8tMU ^^>7M-MDU H (8. 5m 1) £ 

Tlg^b^o TO£MBET®*U 2§?££N, N-^^^MJ^75 H (9 0 
ml) R:»#U T^b^-hU^A (14. 2 8 g) £2J[]7U 6 5^211*^ 

-Y- (^4r1*> : IWx^* 2 : 1) fiSL, Hf^fc-J^ (3. 5 7 g) £ 

'H-NMR (DMSO) 6 : 1. 4 6 - 1. 8 0 ( 8 H, m) , 1. 89- 
1. 98 (2H, m) , 3. 71 (2H, dd. J = 6. 7, 2. 3Hz) . 
[#%#166] cis-1, 2-^DA^>$;75> lit 




H 2 N NH 2 



cis-1, 2-->^7D'\y^>e?T> ? K (6. 3 5 g) $:X^y— ;P (7 5 
ml) \zmmU 10%/^m^ (5 0%*^f> 4. 2g) £}Jn*-> 
(3. 5atm) ^TT3 0j|^lfc o 1 0 %A7^A^*§5S 

u it^tc i mmmm^? / -jvmrn ( 7 0 . 5 m 1 ) ^jn*., ^^atf® 
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s&ifcu ifiifjwb, msfc^ (5. 28g) &$k&m&tvxn 

*H— NMR (DM SO) 6:1. 44-1. 68 (6H, m) , 1. 7 9- 
1. 93 (4H, m) , 3. 68 (2H, dd, J = 6. 8, 3. 9Hz) , 
8. 6 2 (6H. b r . s) . 
MS (ES I) m/z : 1 2 9 (M + H) + . 

[###16 7] cis-N- [ (5-^OP-f>H-;U-2 — (M 
)V1 -1, 2-l/ZU'\rf*?Z'VT^y 



###13 OtTO^T, cis-1, 2-^n/\^>^75>*6g 

MS (ES I) m/z : 3 0 6 (M+H) + . 
[###16 8] cis-1, 2-->^0^-^^>>>^-JU 



HO OH 

i/2ujr?7-> (4. 4 1 g) £7-feh-hU;U (4 5ml) £tK (15 
ml) t£}g#?U N-^^^l/zJsU >N-^'>H (5. 15g) , 7<i?D 

#y-fe;Wb!Z3$Kb*;^£A (ig, io%E^m5^f) ^ira*.. 




0 
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tt§777>'aA7A^D7h^77>f- (^1t> : RSftX^;U= 1 : 1) 
TffiML, mm<t&® (4. 97g) ^HfilfttLTifc. 
l H-NMR (CDC 1 3 ) <5 : 1. 4 8- 1. 5 8 (6H, m) , 1. 64- 
1. 75 (4H, m) , 1. 8 6- 1. 9 6 (2H, m) , 2. 28 (2H, 
d, J = 2. 9Hz), 3. 90 (2H, d, J = 8. 3Hz). 
MS (FAB) m/z : 145 (M + H) + . 
[###169] cis-1, 2 --sZuisrZ ZZ/^yvV- 



cis-i, 2 9 z/V%— )i (4. 8 2g) ^dd^^> 

(6 0ml) tzmtU b 'Jx?^75> (2 7. 7ml) *JnA, 
;p=f>«»b&«, -7 8tf:^U ^^>7Jto^D'J K (7. 7 
ml, lOOmmol) WUfc. l^iTT?®^ 1 MHHUI#L^ft, Ot:TlB# 

ra&jm ®6«K:*sjq^*u o. 5 tk, 

£«EETS*U B££N. N-y^^*M7$h* (80ml) fc»«PL, 
XvHb^MJ^A (13. Og) *1mX. 6 51Cl?19I^FIij$Lfco SJS«tfc 

mx^;w=6 : 1) thru mmt&m (4. 8 5g) $iM^tUT# 

l H-NMR (CDC 1 3 ) 5:1. 4 9-1. 6 4 (6H, m) , 1. 6 7- 
1. 78 (2H, m) , 1. 81-1. 97 (4H, m) , 3. 74-3. 76 
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(2H, m) . 

[#%0!I7O] cis-1, 2->i'n^^>^7$> HOtiiL 




H 2 N NH 2 



cis-1, 2-5>^D^-^^>^7^K (4. 85g) &X*V-;P (5 5 
ml) 10X/t5^Aft* (50%tK^^ 3. Og) ^JnA, 

(4. 5 a tm) »H&Tl?2 H&M«#L&. ftUg£*£U ffimiziM 

Mmk^y-jvmm (somn zmz. »*K&«ffiTS*Lfc. mzizmm. 
x^&jn*., £Cfcit»*atJftu Mft&tt (4. i4g) £#m&@#<i; 

'H-NMR (DM SO) 6:1. 51 (6H, br. s), 1. 69 (2H, 

br. s) , 1. 79-1. 99 (4H, m) , 3. 68-3. 70 (2H, 
m), 8. 66 (6H, br. s). 
MS (ESI) m/z : 1 4 3 (M + H) + . 

[#%0S7 1] (±) -cis-N- [ (5 >K— ft,- 2 --f )V) 




##M3 Oi:|^||^-e, cis-1, 2-^nti'^>^75>*^i 

MS (ESI) m/z : 3 2 0 (M + H) + . 
[##09 7 2] N^tert-^h^M-^-N 2 - (5-^WP- 
4, 5, 6, 7— fh^tHofjyD [5, 4-c] \ZW>-2~1)V) ft 
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0 




0 



N- (2-75/X^) %)WS*>m ter t -^iUXfJl' (1. 0 
g) £N, N-yX^*M75 FtCjgflSU (5 -*3\>I/-4, 5, 6, 7 
-fh5k h*n?7yn [5, 4-c] tfUv?>-2 — f;u) ^;u^>^ 
>?A1 (1689 0%, i. i3g) , l- (3-^^^;UT5yyntf;w -3 
-xg\>p*;W?5?«tf 5 H mmm. ( 1 . 79g) , 1 - 1 FD*^>V HJ 7 
l/— /H#*!4& (42 2mg) £2jq*_, ilT23i»Lfc. *£#>-7°£ 

575>y->a*7A^a7h^77^- (^DD^^> : *9J— )V= 9 1 : 
9) T*»$SU ttflBfc'&tt (1. 26g) §»@fttbT#fc. 
'H-NMR (CDCI3) 6:1. 43 (9H, s) , 2. 51 (3H, 
m), 2.81-2. 8 4 ( 2 H, m) , 2. 91-2. 95 ( 2 H, m) , 
3. 35-3. 40 (2H, m), 3. 53-3. 57 (2H, m) , 3. 71 

(2H, s) , 5. 30 (1H, br. s) , 7. 47 ( 1 H, br. s) . 
MS (FAB) m/z : 34 1 (M + H) + . 

[#%#|7 3J N 1 - (tert-7*h^>W-;W -N 2 - [ (l-7i 

— M;i/*^-5-^an-f>K- ;i/-2— x;w#x;w -1, 2-x 
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CI 

(l. Og) ^dd^^mc^u 5-^pp-i - 7 x -;i,;um^;u 

-f>H-;U-2-X;U*-;U^DU h' (2. 44g), HJx?;PT5> 

(l. 7 3ml) Ztiaz.. ^^{C7jc^n^^L^ 7km 

h^?^- (^U-> : »Kx^= 4 : 1^3 : 2) T?»»U M-ffc^ 

(2. 8 3g) £&£Hte<hLT#£:o 
'H-NMR (CDC 1 8 ) 6:1. 43 (9H, s) , 3. 17-3. 21 

(2H, m) , 3. 28-3. 31 ( 2 H, m) , 4. 89 (1H, br. 
s) , 5. 9 7-6. 0 0 (1H, m) , 7. 42-7. 51 (4H, m) , 
7. 59-7. 65 (2H, m) , 8. 11-8. 16 (3H, m) . 
MS (FAB) m/z : 5 1 4 (M + H) + . 

[##0>J7 4] N 1 - t e r t - "/h + ^tolz-N 1 -^? 1 , 2- 

1 NH 2 

:83ft (J. Med. Chem. , 1 9 9 0$, 3 3#, 9 71) fcffcH'&fifc* 
^5£bfc 0 N-*3\>1/-1, 2-X5^l/>^T5> (5. 5 7ml) I^DD 
(8 0ml) izmmis* 0*C*CS?- t e r t -t/^l^fcJWaff:*— h 
(4. 37g) <Dz?t7UU*?y®%i (20ml) Sim*., ^-<Z>^ ^iST-Hfc 
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d7}n;ua : ^^/-;w=9 : 1-^4 : i) *c»su mmomm^ emMb&tt 

( 2 . 9 6 g ) *®M&mft® £ UT#fc. 

'H-NMR (DMSO-d 6 ) 5:1.37 (9H, s), 2. 63 ( 2 H, 
t, J = 6. 7Hz) , 2. 77 (3H, s) , 3. 12 (2H, t, J = 6. 
7Hz) . 

MS (ESI) m/z : 1 7 5 (M + H) + . 

-1, 2-X^l/>^T5> (3 3 9mg) Sr^fe^^t bTllfc. 
'H-NMR (DMSO-d 6 ) 6:1. 36 (9H, s) , 2. 24 (3H, 
s) , 2. 46 (2H, t, J = 6. 5Hz) , 2. 97 (2H, q, J = 6. 
5Hz), 6. 68 (1H, br. s). 
MS (ESI) m/z : 175 (M + H) + . 
[##0*17 5] N 1 -*^;!/-!* 2 - [ (5-*3MP-4, 5, 6, 7-fh7 
bKp^TVa [5, 4-c] tfU^>-2— r;w #;i^x;KI -l, 2-x 




^75> (1. 0 5g) SN, N-y^?MM75 h* (3 0ml) 
U 5-PWI/-4, 5. 6, 7-rh7tt^D5 : 7yo [5, 4-c] tTUv 5 
>-2-;*LM?>Bfc Uf!7A«(15 7mg) , 1 -X9MV- 3 - (3-v 5 ^ 
?;UT5yyatf;W (18 1mg) , l-tHn^> 
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> v v u y v— ;u 1 i\mm ( 4 2 m g ) *mm vmmrc—m.®& u fc» 

U *A7j<&f&£;tlD*T#ij£U #Jia>es>#ooj*>>T?Jitiil/fc. #M£<& 

;p=2 3 : 2) *cn«u nzntcik&m&'pmoiz/z uu >\zmmis. $& 
mmmxps-frmm (8mn *jp^. % ms.-vimmmtvit. »a*«ET 

9£bfc«L »Bfex^;H£Jn;JL, ££;fctfc|R*«flStU Mft^li '(6 9 7 
mg) OT6i#tUT#fc. 

1 H — NMR (DMSO-d 8 ) 3 : 2. 54 (3H, s) , 2. 89 (3H, 
s) , 3. 02-3. 28 (4H, m) , 3. 43-3. 74 (4H, b r 
m), 4. 45 (1H, br. s), 4. 66 (1H, br. s), 8. 7 9 
(2H, br. s), 9. 04 (1H, t, J = 5. 9Hz), 11. 88 (1 
H, br. s) . 

MS (FAB) m/z : 2 5 5 (M + H) + . 

[###J7 6] N 1 - [ (5-7Do-f>H-^-2-^;W -n 

2 -*3MI/-l, 2-X^l/>> 5 7$> &&& 



N 1 — (tert-7h+yM#-;W -N 1 - *3\M/- 1 , 2-X^l/> 
i?7=i> (3 4 8mg) N-y7fMM75H (5ml) fc»#U 

5-i7on-f>K-;i,-2-AM>il (3 9lmg) > l-X^U-3- (3 
-y7^75y7*Dlf;W *My-f$H W (5 7 5rag) , 1-kh* 
U*i"<>>VhV7V-)Vl7m® (13 5mg) a^iST3BSj^Lfc. 



CI 




0 
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n**> : *^y-;p=4 7 : 3) T?«H4bfc. »6nfcKa*fiBM**5?^nn 
p<^> (10ml) , *?y— )V (10ml) £$l®£-feh fl&ftlJfiRx^y— ;i/ 

(iomi) £jra*., asanr i wimi»bfc. jm&ttBETatsu sti 

^;P2rAD^, S-DfcSfcJSSatfRU MftS&tt (2 8 8mg) 

'H-NMR (DMSO-d 6 ) 6:2. 59 (3H, t, J = 5. 4Hz) , 
3. 11 (2H, quint, J = 5. 9Hz), 3. 61 (2H, q, J = 
5. 9Hz) , 7. 19 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 22 

(1H, d. J = l. 2Hz) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 
71 (1H, d, J = 2. 2Hz) , 9. 00 ( 1 H, t, J = 5. 9Hz) , 
9. 03 (2H, br. s), 11. 89 (1H, br. s). 
MS (ESI) m/z : 2 5 2 (M+H) + . 

[#%0!|7 7] N 1 - t e r t -^h^r^TJJl/^-^-N 1 , N 2 -i?*^fr- 
1, 



N, N* 2-Xfl/>i?75> (1. 0 7ml) S^DD 

SIT^- tert -y^;U>?^;i/^^— h (2. 18g) ^ 
in*., -Sfe&J^bfc. »«fc«r»BETSiU 3SS*'>'J*WW7A^n7h^ 
(i?;7DP**> : ^^y-;U=4 : 1) ffgl/, MflS'&ft 
(6 7 8mg) $ffeiWb^tLT#fc. 
1 H-NMR(CDC1 3 ) 6:1. 46 (9H, s), 2. 48 (3H, b 

124 




WO 01/74774 



PCT/JPOl/02945 



r. s) , 2. 78 (2H, br. s) , 2. 89 (3H, s) , 3. 37 (2 
H, b r. s) . 

MS (ES I) m/z : 1 8 9 (M + H) + . 
[##0»J 7 8] 4- (2- tf U 5W 



2- (p-hKJW tfU^> (17. 2 g) (2 0 0ml) 
Er?>X>W&lVV& (2 1. Og) fcjH*., 1 8l$inSIHt»ELfc. iWfrU 

56#fcLfc. *)gMft£ifttiU tfc®!^£3lRLTMte#^ (7. 0 7g) £S 

'H-NMR (DMSO-d 6 ) 6:7. 60 (1H, t, J = 5. 9Hz) , 
8. 08 (2H, d, J = 7. 8Hz) , 8. 17 (2H, m) , 8. 21 (2 
H, d, J = 7. 8Hz) , 8. 78 (1H, d, J=4. 9Hz) . 
MS (EI) m/z : 1 9 9 (M + ) . 
[##0!I7 9] ?-7 s /U [4, 5-cJ tfU> f > 



3- (t e r t -:/h^>#JU#-;i/TS/) -4-^A^MJ'Ji?> (4# 
M¥4-3 2 1 6 9 1) (9. 2 0 g) ^ (6 0ml) 4W 

(10 0ml) tx-^&ilPA^ttLfc. *^®SrH7K5!i!m± h U 
Lfc©^ »«E*«EET«*Ufc. SSfcx—T^i/fcin*., ffittiLfcmfc&zw. 

u mm<k&® (3. 9 7 g ) sifesftttwc. 
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'H-NMR (CDC l a ) <5:7. 93 (1H, d, J = 5. 4Hz), 8. 
60 (1H, d, J = 5. 4Hz) , 9. 07 (1H, s) , 9. 46 (1H, 
s) . 

[###180] 5-^^-4, 5, 6, 7-rh7t KD^Tl/O [4, 5- 
c] hf'J>?> 



^#W4tra«^sn?, ^tvu [4, 5-c] tru^>^e>^M<b-&%$ 

'H-NMR (CDC 1 3 ) 5:2. 5 2 (3H, s) . 2. 7 7 (2H, t, 
J = 5. 4Hz) , 2. 9 2-3. 0 0 (2H, m) , 3. 69 (2H, t. J 
= 2. 0Hz) , 8. 6 1 (1H, s) . 
MS (FAB) m/z : 1 5 5 (M + H) + . 
[###18 1] 5 -*5P;P-4, 5, 6, y-rhytHofjyp [4, 5- 
c] t!U^>-2-*;P#>K UfDAS 



##«5fciflte^"C, 5-^5 L ;i/-4, 5. 6, 7-^h^hHa^TV 

p [4, 5-c] t:ys>>*>&*Hfc^*&#fc. 

'H-NMR (DMSO-d 6 ) (5:2. 38 (3H, s) , 2. 64 (2H, 
br. s) , 2. 80 (2H, br. s) , 3. 44 (2H, br. s) . 
MS (FD) m/z : 1 9 9 (M + H) + . 
[###182] 6-p<^;U-4, 5, 6, 7-^h^tKD^xy [2, 3- 
c] fcfU^> 
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3 - [ (2-757) 1?^] ] f^7i> (Arkiv f r 
kemi, 197 1^, 3 2#, 2 171) (4. 5 0 g) teSW&TTf 3 5 
;i/A7;i/rk HtK^ (6ml) £2iD*_, 9 0 < C-e3^iP^^L,^:. 

(loomi) £i?9uu*#>*ijQZ.ftimft&&z.ti:vTco mmm^ym 
§i7^'>H7A«i, mm^mmrm^vrc(Dt>, ^^□d^^> 

(2 0 0ml) \zmmi<* 3 5%*M7JVft (2ml) , Bftfc (2 

ml). hVT'kh*F$'frflHktttt-hV*7& (11. 2 4g) &JP^L, gffi 
T 1 P*IKI«#Lfc. S^ttfc 3 a^TKBftflS^- h U # AtJcJ^ (10 0ml) £Jn 

8S&«ffiH&« (0. 3mmHg, 4 5-4 7*0 fc#U gje-ft:^* 

(i. 8 2g) &m&mvt® tutf/t. 

'H-NMR (CDC 1 3 ) 6:2. 49 (3H, s), 2. 70-2. 80 
(4H, m) , 3. 64 (2H, s) , 6. 78 (1H, d, J=4. 9H 

z) , 7. 0 9 (1H, d, J =4. 9Hz) . 

MS (FAB) m/z : 154 (M + H) + . 
[###18 3] 6-*3Ml/-4, 5, 6, 7-f h7tHDfi; [2, 3- 

c] tT'Ji?>-2-*;W#>» U^OAM 



##W5 6-*3Ml/-4, 5, 6, 7-fb5tHDfx; 

[2, 3-c] KU5?>*&««fl3*«ft#fc. 
! H-NMR (DMSO-d 6 ) (5 : 2. 4 8-2. 7 0 (4H, m) , 3 . 3 
0-3. 50 ( 3 H, m) . 3. 61 (1H, s), 7. 01 (1H, s). 
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MS (FD) m/z : 1 9 8 (M+H) + . 
[###18 4] 2-^DD-5- (N, N-^^I/TS/) -4, 5, 6, 7 
-f h7hHD^> 1 / [d] 



2-^DD-5-W-4, 5, 6, 7-fh7kh*DW [d] 
— ;p (Helv. Cim. Acta. , 1 9 9 4^, 7 7 #, 1 2 5 61) 
(2. Og) £*^y-;i/ (10 0ml) BKTVWA (8. 2 

g) , **fl:->7y***^HJ*A (4. og) ^snAJn^M^bfc 2 out 

#£«*U&IS6ift!Rf&£#£. ClCDMl««*^^y-;P (5 0ml) 

U *M7)l/rth'*iS (4. 2 9g) , TMtteS'X/^^hU^A 

(3. 4 9g) *ix\xmu~?i 2mmmwvtz 0 »&*«bets*u ^no 

(^OD^>:^y-;i,= iO: 1) T«f«U mib^« (7 4 0 
mg) fcaafrfettWIbtbTWfc. 

'H-NMR (CDC 1 s ) 6:1. 7 1-1. 78 ( 1 H, m) , 2. 10- 
2. 19 (1H, m) , 2. 35 (6H, s), 2. 66-2. 94 (5H, 
m) . 

MS (FAB) m/z : 2 1 7 (M + H) + . 
[###J8 5] [5- (N, N-y7^75 7) -4, 5, 6, 7-^h^t 

h*D^>y [d] ?7V- ;p-2— tjw %)\,7$>m. v^v&m. 
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I 



2-/7PU-5- (N, N-y^W^y) -4, 5, 6, 7 -f f7kh* 
D^>V [d] (7 5 Omg) (1 5ml) fc»#U - 

7 8tl«l. Sl^tert-^JVUfCA (3. 5ml) ^iD« 

'H-NMR (DMSO-d 6 ) 5 : 1. 7 5- 1. 7 8 (1H, m) , 1 . 9 
8-2. 07 (1H, m) , 2. 50 (6H, s) , 2. 6 4-2. 8 8 (5 
H, m) . 
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mmm 8 6 ] 

4- (^Ej^uy^^;!/) f7!/-;i/ 




MT4-^9 1 J^7 , /-Jl' (1. 9 8g) , N-yn ; E^fj:<f^5H 
(3. 5 6g) fecfctKa, a' -TV tiX-T V^O" h >J;P (164mg) * 
RBttfcift* (2 0 0ml) 2«p|BIiBB»Jg«ELfc. Sjfc**7«» 7Fm 

ft*it*U N, N-y7?JV*M75 F (2 0ml) wmtfikM 
£«BETS*U 4- C/p^E^JW ^TV—JUDN, N-^^fJV*Jl/A7 
5 (1520ml) £©4- C/a^fMl/) 3=-7V— JHDN, N 

-S?^fJl/*M75 KM 0m 1 ) fc i EJHfcU> (871/il) , HJ 
X^JU75> (2. 79ml) , N, N-^^*M75 h* (10ml) * 

Tftflfebfc. *«fc£«BET«*U l§§'>iJ*WoYh^7>f- (** 
;-Jk^DD^>=l : 19) TSib, *Hfc£tt (7 0 0mg) <H£ 

l H-NMR (CDC1 3 ) 5 : 2. 4 5-2. 6 0 (4H, b r) , 3. 65 
-3. 90 (6H, br) , 7. 21 (1H, s) , 8. 79 (1H, s) . 
MS (ESI) m/z : 1 8 5 (M + H) + . 

[#%#|8 7] 5- [ (N, N-^W5;) *°TV—)\t 
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##098 6 tmm<D^mV. 5-*9-)\&7*/—)], (5. 0 0 g) , N-^D 
; E^«<g?-f5F (8. 9 7g) lo&tfa, a' -Tl/lfX-f V^P~ h U;P 
(4 14mg) 5- C/n^EpWW ^7\A-JMDN, N-S?;*? 1 ;!/ 

*M75 h'ii^iSIl, ^Ji/tfU > (2. 2 0ml) :J3£tf h UX^;KT$ 
> (7. 0 2ml) tl^tT, 4UMb&<Kl (1. 76g) ^ffiiMt 

'H-NMR (CDC 1 3 ) 5 : 2. 27 (6H, s) , 3. 68 (2H, 
s) , 7. 70 (1H, s) , 8. 75 (1H, s) . 
MS (ESI) m/z : 1 4 3 (M + H) + . 
[##0118 8] 4- (^l/tfc'jy^WW) ^7V-JV-2-)!j^>i U^C 

^COOLi 



T)H>mmm.T. 4- (tMU/^WW *7V—)V (640mg) 
X^;i/X— (5ml) fc##U -78tl?n-^;HJm d. 54 
MM^D->mm, 2. 5 0ml) SiTbfc. CCKM^TlO^t 
#U f?tf-7 8tST^lt»X$2 O^f^^^O^ 
Mlfc. MJ&&£MflET2gSl£U MS<Z>^fc^ (8 7 3mg) *»rt5»5(c 

1 H — NMR (DMSO-d 6 ) 5:2. 40 (4H, br. s) , 3. 50- 
3. 7 0 (6H, m) , 7. 3 4 (1H, s) . 

[###J8 9] 5- [ (N, N-^W5/) ^rWj ?7l/-JP-2-* 
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— N 



COOL i 



##0K5 £mU<Djjfel?, 5- [ (N, N-zSX^JVTS.;) ^)V\ ?77 
— ;W (1. 8 1g) (2. 3 4g) SRfel^SfctbT^fc. 

1 H — NMR (DMSO-d a ) 5:2. 14 (6H, b r . s), 3. 56 
(2H, b r. s), 7. 51 (1H, s). 

[#t«9 0] 2-75/-5-ter t-^^^*M-^-4, 6.-5?h 
Ha-5H-tfnn [3, 4-d] ^7V—)V 



1 - t e r t -yb^rv^Jl/zl?-;]/- 3-fcfn«J F> (1. 5 8 g) 
/ \^> (10ml) £i§fi?U p- h;i/X>X^*>mi7K?P^I (8. 12 
mg) , fc!DU5» (6 0 7mg) Srjjn^ f©Sitfc«fc»5JW* 

(5ml) fc»#L«K3tt&5fc (2 74mg) &Jn*, 5Kf&Tl5M 
#Lfc„ SJS^tevT>7'5H (3 7 7mg) ©;**/-;Wg$t (2ml) 

57^- (^^y-;l/ : i?^an^^>= l : 3 9) <lfMft;-S-#j 
(2 4 8mg) ^fMMiLTffc. 

1 H — NMR (CDC 1 3 ) 61. 50 (9H, s) , 4. 3 4-4. 3 7 (1 
H, m) , 4. 4 0-4. 4 5 ( 1 H, m) , 4. 4 9 -4. 5 5 (2H, 
m) , 4. 9 9 (2H, m) . 
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Ko-5H-ton [3, 4-d] ^TV-JU 



§k\km~M (4 4 5mg) $N, N-^^WM^UATS Kfcffli»U SflgBg 
t e r t -^Jl/ (2 5 6mg) $ii&l?ITlfc. *}£TT?2 -75 J- 5 
- ( t e r t -^h^^;^~;0 -4, 6 -v't Kn- 5H-tfPD [3, 
4-d] 9-7V—)V (4 0 0mg) ©N, N-v'^^MJ^ h*M (1 
m 1 ) *UaXtc<Dl?. fcfem* 60tTl. 5 mmmftVrc. S^lCv?X^;i/ 

1t>=l : 4) mmVc^m (1 7 4mg) S^H^*i:bT# 

fc. 

1 H — NMR (CDC 1 3 ) 5:1. 51 (9H, s) , 4. 52-4. 55 

( 1 H, m) , 4 . 5 7 - 4 . 6 7 ( 3 H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 

[##0U9 2] 5- (^>-l?>X;i/^x;i/) -4, 6-yth'a-5H-^DO 

[3, 4-d] ^TV-;P 



1) Mt4, S-z?*^)V^7V-)V (5. OOg) , N-yp ; E3:«<^'f 
(15. 7 g) £>&TSa, a ' -TV t£ y ^fD" h U )V ( 3 6 2 
mg) *^PDI^> (5 0 0ml) l^m^itaSLfec ^« 
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. =1:4) TSflMBU 4, 5-k*X &U*E**M ^TV-JV (5. 2 4g) 

'HNMR (CDC 1 3 ) 5:4. 64 (2H, s) , 4. 74 (2H, s), 
8. 7 5 (1H, s) . 

2) *BT* ^>-tf>7Jl/*>75 H (6 3 8mg) 35^4, 5-tfX (:/□ 
^E^^;W ^TV-)V (1. lOg) $y^WWA7$h* (10ml) fcjg 
fl?U 6 0X«tt**ftth'J^A (3 5 7mg) *— SfcJJD^lTMT 3 I^W 

>:iSl^=9 : 1) T?tt«U Mft&4fe (13 7mg) 

'H-NMR (CDC 1 s ') 6:4. 6 0-4. 6 3 (2H, m) , 4. 7 0- 
4. 73 (2H, m) , 7. 52-7. 6 4 (3H, m) , 7. 88-7. 92 

(2H, m) , 8. 7 1 (1H, s) . 
MS (FAB) m/z : 2 6 7 (M+H) + . 

[#5t0i|93] 4, 6-5?tHP-5H-bfon [3, 4-d] A 



5- ("Oe>;*;p#r:;w -4, 6 -i?k Ho- 5H-H DP [3, 4- 
d] ?-T s /—)V (8 0 Omg) , 7i/-;|/ (8 0 0 ^1) 4 7 %*fb7K 

m ( 5 . oomi) (DM&m* 2 u#iBin*BiaEbfc. gM^rnvvrzw*,, 

^;PS:Jp^.T*faiUfe^^*S5©b, «aMb-&«f (5 2 1mg) 
l H — NMR (DMSO-d 6 ) (5:4. 42 (2H, br. s), 4. 56 
(2H, b r. s) , 9. 1.4 (1H, s) . 
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MS (FAB) m/z : 127 (M+H) + . 
[###194] 5-^^;i/-4, 6->?kHn-5H-tfDP [3, 4-d]9 t 



##0U 2 t^O^T, 4, S-v'fcHn-SH-tfDP [3, 4~d] 

X H — NMR (CDC 1 8 ) 6:2. 67 (3H, s), 3. 95-3. 99 
(2H, m) , 4. 0 1- 4. 0 5 (2H, m) , 8. 6 9 ( 1 H, s) . 

MS (ESI) m/z : 14 1 (M + H) + . 
[###19 5] 5-*^;i/-4, 6-i^t HO- 5H-tfDO [3, 4-d] 



T;i/rf>#H^iT, 5-*^;i/-4, 6-$?t Hn-5H-t!nn [3, -4- 
d] 77 V— )V (7 7 lmg) 4fh7th'P77> (10ml) fc»#b- 
7 8t;ST^lfc. dOSJS&ttfc t e r t -75F;WJ3^A (1. 5 4^ 
3. 9 3ml) 1 B^Jl^U HtX-78t:*T 

SIU&fiOglM (1. 0 8g) S^*tUT#fc. 

*H— NMR (DMSO-d 6 ) 6:2. 52 (3H, s) , 3. 73 (2H, 

t, J = 3. 2Hz), 3. 87 (2H, t, J = 3. 2Hz). 

[#%0»J9 6] 2-^0^-5 — rV^Plf;P-4, 5, 6, 7-^h^tHo 
77VU [5, 4-c] fcTUS» 





COOLi 
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V 



Br 



>- 



N 




N 



2-7nt-4, 5, 6, 7-fh7tHDf7»/a [5, 4-c] tfU> ? > 

hj yj^ummm. (5. oog) s^dd^> (2 q om 1 ) \zmm 

U hUX^;K75> (4. 16ml) £ftl;U&?&K:&5i;T^&TJ£#Lfco 
KJS»fc»« (2. 5 5ml) , Tirh> (17ml) &iO&S»T?2a«#l, 
&. KJfomz h U h^vTMHfrt^^ h U (19. lg) SJp^L, S 
5 ftlBHJWUfc. RJK«K: 3 «J&M»taJ- h U V2x7mWt (2 0 0ml) £ 

> : 1 0 0:1) (CJ:0««U «H^« (3. 4 5 g) 

1 H — NMR (CDC1 3 ) 6:1. 13 (6H, d, J = 6. 6Hz) , 2. 
86 (4H, s), 2. 92-3. 01 (1H, m) , 3.70 (2H, s). 
MS (FAB) m/z : 2 6 1 (M + ) . 

[###19 7] 5 — rv:/nfc!;i/-4, 5, 6, 7-f h^kh'nfjl/n 
[5, 4-c] k!U> 7 >-2-*;i/^>^ U^tfA* 



###11 3 £RMSI©#feT?» 2-^D^-5-<V^Dlf;i/-4, 5, 6, 7 
-Th7tKD?7yn [5, 4-c] lfUS^>*£tWifl:'&«ft#fe. 
X H — NMR (DMSO-d 6 ) 6 : 0. 9 0 - 1. 2 0 (6H, m) , 2 . 6 
0-3. 03 (5H. m) , 3. 58-4. 00 (2H, m). 
[###19 8] 5-tert-^h^K-;P-4, 5, 6, 7-^h^h 
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Kn^TVD [5, 4-c] &)i?>-2-tj)l-#>n U^Aig 



###J1 3 &HttE03rftn** 2-yDt-5-ter t -r/h^vft^X/l' 
-4, 5, 6, 7-fh7tHDWD [5, 4-c] tf'J *J>frt>WMtt& 

'H-NMR (DMSO-d 6 ) 6:1. 42 (9H, s) , 2. 69-2. 7 
7 (2H, m), 3. 60-3. 68 (2H, m) , 4. 51-4. 58 (2 
H, m) . 

MS (FAB) m/z : 2 8 5 (M + H) + . 
[###19 9] 2-^P^-5-^h^>'^;i/s}f-;i,-4-5 L TV r -;i/M * 



tert-^ (15. 5g) 07th-h'J^ (5 0 0ml) i 

m\z, *?rF\ ^tjg-ai (2 6. 8g) ^-sfcjn^c. ^(D5ifcm\z, 2- 

IS, 1 9 6 6^, 8 6f, 3 0 OH) (2 3. 0 g) <DT -fe b ~ b U 
(5 0 0ml) $-4 5$HHJT»TFU &?£TT 1 ISIHJ, MT 3 0*HIB«#L 

^>*7A^D?h^77^- (TOX^ : ^1t->= 1 : 4) iZ&Q'ffiM 
U Mfc£-<fe (2 5. 9g) $ffil#ibT#fc„ 

1 H-NMR(CDC1 3 ) <5:3. 73 (3H, s) , 3. 87 (3H, 
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s) , 4. 2 1 (2H, s) . 

[#%0UOO] 4- (2-th*D+yl5 1 ;W - 5 - h Fo^->*^;l^TV 



*}$T, 7K^bU^^AT;U5^«^A (9. 0 3 g) 0fh7th'D77> 

(5oomi) mmmz2 -yu^- 5 h^>#;v#- ;i/-4-^tv— ;i/ 

It^pWUXT.-^Jl, (2 3. 4g) 0fh7kh*077> (5 0 0ml) 
lRHHJ^^TSITLfc. $6fc3kJ%TTll^M8t^Ufco-&, tK (9ml) , 
3 5 %im\tr V U AtK»« Oral) , 7K (27ml) £Jli»I;LT^&T* 

^i7PD^^>=7 : 9 3) Wmit-&® (8. 64g) $ 

'H-NMR (CDC 1 3 ) 6:3. 01 (2H, t, J = 5. 5 Hz) , 3. 
30 (1H, br. s), 3. 57 (1H, br. s) , 3. 90 (2H, b 
r. s) , 4. 75 (2H, br. s) , 8. 66 (1H, s ) . 
MS (ESI) m/z : 1 6 0 (M + H) + . 

[###110 1] 4- (2-^>*;p#c-;i^^x^;i/) -5- (_*^>7, 



4- -5 - (tHo^y/f;!/) f7V-^ 

(8. 64g) :fe«£t*h UXWS > (45. 4ml) £>>;7Pn*^> 
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(5 0 0ml) \zmmVfcl£i&\Z, -7 8tT^^>XM-JV^D7'f H 
(12. 6ml) <DiS#UU*&>mm&2 OflffldHtTiffiTLfc. 

ism o-c-rmrwirco^, zR£in*-> mmm&#mi>, rnxmstf- 

hU^A-e<£jftbfc. *j***tEET«3eU SUH®mfls64tl (13. 4 g) & 

1 H-NMR(CDC1 3 ) (5:2. 93 (3H, s), 3. 03 (3H, 
s) , 3. 28 (2H, t, J = 6. 3Hz) , 4. 61 (2H, t, J = 6. 
3Hz), 5. 44 (2H, s), 8. 84 (1H, s). 
[###110 2] 5- (1 -*^)\,~/2U-7u\L)V) -4, 5, 6, 
tHoWo [5, 4-c] tT'J^> 



4- (2-^^>^;V*-^^^X5 t ;W -5- (*9>Wfr=-)]/tt*s 
^TV-)V (4. 4 6g) £^t?>^DO;*^> (2 0ml) *C, 
T, 1 -^^Jl/->^nyptf;P7 5 > (J. Org. Chem. , 

1 9 8 9^, 5 4t, 18 151) (1. 8 9 g) &ta*TMT**«8t#l, 
fc. $e.fd, l-^^>^a^Dlf;|/75> jlOtttt (1. 8 9g) Sriitrab 

>=1 : 4 9) T?**«U WMtt&to (9 4 4mg) S^tfii^tUT# 

fee 

: H — NMR (CDC 1 3 ) (5:0. 40-0. 50 (2H, m), 0. 68- 
0. 73 (2H, m) , 1. 16 (3H, s) , 2. 8 8-2. 9 4 (2H, 
m) , 3. 03 (2H, t, J = 5. 7Hz), 3. 89 (2H, br. s), 
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8. 6 0 (1H, s) . 
MS (ESI) m/z : 1 9 5 (M + H) + . 
[#%0!llO3] 5- ( 1 -^fJky^aynHJW -4, 5, 6, 
kHaWa [5, 4-c] tf U 2 -#;U#>& 'J^<j72v& 




COOLi 



###15 «hll*£0#?£rc\ 5- (1 -^^l/v-^n^ntf^) -4, 5, 6, 
7-f h7kh'oWn [5, 4-c] fcru^V^^SMffc^^f^o 
X H — NMR (DMSO-d 6 ) 6:0. 39 (2H, br. s) , 0. 56 

(2H, br. s) , 1. 10 (3H, br. s) , 2. 66 (2H, br. 
s) , 2. 89 (2H, br. s) , 3. 75 (2H, br. s) . 

[##^J10 4] 5- (tert-^fJW -4, 5, 6, 7-rh7th*a? 

xyo [5, 4-c] tru>>> 




##^10 2tRi©^HJ;0, 4- (2-^^>XJ^-M+yXf 

;p) -5- (^^>x;p*c-;p^^^;W t e r t 

J H-NMR (CDC 1 3 ) 5:1. 20 (9H, s), 2. 87-2. 96 
(4H, m) , 3. 8 7 (2H, s) , 8. 5 9 ( 1 H, s) . 

MS (ESI) m/z : 1 9 7 (M + H) + . 
[###110 5] 5- (ter t-yf;W -4, 5, 6, 7-fh7bKDf 

TVu [5, 4-c] tf'Jv^- 2 U^Aig 
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COOLi 

0%M5£mm<DJJfe~l:, 5- (tert-^JW -4, 5, 6, 7-fh 
7hFn^7ya [5, 4-c] kruv>^£, 

'H-NMR (DMSO-d 6 ) 5:1. 09 (9H, br. s) , 2. 65 
(2H, br. s), 2. 75-2. 85 (2H, m) , 3. 71 (2H, b 
r . s ) . 

[###110 6] 5- (1, l-> 5 ^9 1 ;W-2-hHP^'>X^Jl') -4, 5, 
6, 7-fh5hHnf7l/n [5, 4-c] tf'J> J > 




#^J10 2<!:^©^ffi(:<kO, 4- 
;W -5- (X*>X)V7fr-)V*3ri'*?-M ?-TV-)l&&Z£2-T5.y-2 

'H-NMR (CDC 1 ,) 6:1. 15 (6H, s), 2. 91 (4H, 
s) , 3. 45 (2H, s) , 3. 87 (2H, s) , 8. 63 ( 1 H, s) . 
[##0|J1O7] 5- [2- (tert-7W7i-;PyiJM^» - 
1, 1 -v'pWI/X^I/) -4, 5, 6, 7- fh^kHD^T'/D [5, 4- 
c] tf'J^> 

TBDPSO 

5- (1, l-^9 L ;i/-2-kHo^'>X5 1 ;U) -4, 5, 6, 

tKoWo [5. 4-c] t?ys» (i. 2 4g) on, n— s?*^;w*;u 
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A75 h* (5ml) mi&iz. ^i&T? t e r t -^fHDOi?7i-;k>7> 
(1. 9 3 g) (9 9 4mg) SiHl^T^^Lfc. Kfo 

*te7K45«fctfs?x^x-x;i'*:&D*T, *M«£NBU ll*i«T^'>!> 

> : BE»X^;i>= 1 : 2) TttfiU SH-ffc^ (2. 4 6 g) *M&mtt%}£ 

'H-NMR (CDC 1 3 ) 5:1. 07 (9H, s), 1. 15 (6H, 
s) , 2. 83-2. 90 (2H, m) , 2. 93-3. 00 (2H, m) , 
3. 63 (2H, s) , 3. 97 (2H, s) , 7. 3 5-7. 4 8 (6H, 
m), 7. 63-7. 70 (4H, m) , 8. 5 8 ( 1 H, s) . 
MS (ESI) m/z : 4 5 1 (M + H) + . 
[##^10 8] 5- [2- (t e r t-^Jl/y7x-;k>'JM*y) - 
1, 1--J^)VJL^)V\ -4, 5, 6, 7-erh^t Ho^TVn [5, 4- 

c] true? >-2-*;w^>Bft u^Aifi 



###15 £|pJ^<E>7ji£-e> 5- [2- (t e r t -7*W7z-;k>UJW 
^vO -1, 1 -v'^^UX^H -4, 5, 6, 7-fh7tKof7yD 
[5, 4-c] fcTUS?>3^6, *mb-&*&»&. 
'H-NMR (DMSO-d 6 ) 5:1. 0 1 (9H, s) , 1. 11 (6H, 
s), 2. 55-2. 6 5 (2H, m) , 2. 80-2. 90 (2H, m) , 
3. 57 (2H, s) , 3. 80 (2H, br. s) , 7. 4 0-7. 5 2 (6 
H, m) , 7. 6 0-7. 6 5 (4H, m) . 

[##M10 9] 4, 5, 6, 7 -^h^k Ho- 5, 6 - h U ^U>9~7V 
o [4, 5-d] fcf'J^>*> 




S 
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TBDPSO 



142 



WO 01/74774 



PCT/JPOl/02945 




1) ^iST4, S-V^)V^7V— )V (5. OOg) , N -^U^Z.\t<Wt^ 

(15. 7 g) 3$&XSa, a' -jyb^-fV^D- h'JjV (3 6 2 

mg) £-j£i-tx^u> (5oomi) i mmmmmwivtco mm 

= 1:4) TiftglU 4, 5-tf* (Vo^3MW ^7\A-;P (5. 2 4 g) 

'HNMR (CDC 1 j) 6:4. 64 (2H, s), 4. 74 (2H, s), 
8. 7 5 (1H, s) . 

2) imr. 4, 5-k*x (^nt/fw ^7^-^ a. 3 7g) 

1. 2-h'J^fl/>tH7V> MI (W09 5 3 2 9 6 5) (7 3 2 
mg) $X^/-JI/ (15ml) l:«$t, h'Jx^75> (2. 82 
ml) £ 5 ^KTlTl/fe. ^i& v t?2NpiS^LfcCD-fe, W£@3cU 
^DD^> (50ml) *=t ^^®?7i<^^- h U A*^£*B;LT3lr6g 

yWP7h^77^- (*^/-;P : z??UU*?>=3 : 4 7) Tr*i§3U 
mmikte® (3 5 8mg) ^fM^ilTffc. 

1 H-NMR(CDC1 3 ) 6:2. 10-2. 25 (2H,m), 3. 01 
(4H, br. s) , 3. 95 (2H, s) , 3. 99 (2H, br. s) , 

8. 6 4 (1H, s) . 

MS (FAB) ra/z : 182 (M + H) + . 
[###1110] 4, 5, 6, 7-fh7tb'D-5, 6-f h7^>?7 

VP [4. 5-d] h!'J^> 
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(2. 2o g ) ^^0:1, 2-fh7^fw>tK7^> rn.rn.WL 

' (US5726126) ^jlfl^tl^ftfio 

X H — NMR (CDC 1 3 ) 5:1. 77 (4H, br. s), 2. 20-3. 
50 (4H, br) , 3. 92 (4H, br. s) , 8. 65 ( 1 H, s) . 
MS (FAB) m/z : 196 (M+H) + . 
[##0U11] 4, 5, 6, 7-fh7tFD-5, 6-bU^^U>^TV 
□ [4, 5-d] H'J^>-2-*M>t U5P^A*I 




###J5 4, 5, 6, 7-fh7hh'D-5, 6-h'J;*^ 

^w^o [4, 5-d] ¥v?z?>frt>mm4k&®&m£o 

X H — NMR (DMSO-d 6 ) 6:1. 90-2. 10 (2H, m), 2. 6 
0-3. 10 (4H, br. s) , 3. 6 5-4. 0 0 (4H, ra) . 
[##011112] 4, 5, 6, 7-f h7tHn-5, 6 -7 h =y^V>^T 

va [4, 5-d] try^>>>- 2-%ji#>m. v^vam 




###J5<himi(D;£Sre, 4, 5, 6, 7-f h7tFo-5, 6-7^7* 

?i^>?7 i /o [4, 5-d] \f.v#vy&%mmik^m*'mc. 

[###1113] 6- (tert-yb^M-JW -5, 7-v?hFD- 
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[3, 4-d] tf'J$> > > 




SMe 



1- (t e r t-yh^y^M-;W -3-kfD'J F> (4. 5 7 g) 

SfcTN, N-v^^;i/3tv;i/AT5 F>?^^;i/T-b:^-;i/ (3 0mi) £;&nA, 

^D-y^ia^xmmvrzn^nm^^v. z\n&x.?/-)v cioomi) 
\zmmz-&, mm\zm^\zx^jv^v^mmmmm. o. 2 4g) &ctw- 

h'J^Xb*5/H (4. 5 2g) £fln*., 2 4«HWflI«aa»E'Ufe. SlSfftfcte 

i^an**>=l : 9 9) Hfc&Kl (1. 1 0 g) 

X H — NMR (CDC 1 3 ) <5:1. 51 (9H, s), 2. 5 7 (3H, 
m) , 4. 15-4. 45 (4H, m) , 8. 39 (1/2H, s) , 8. 43 

(1/2H, s) . 
MS (FAB) m/z : 2 6 8 (M + H) + . 

[#till4] 6- (tert-7'^y*M-JW -5, 
2-^;P7jU7iN-;i,t?nn [3, 4-d] tfu^> 5 > 



6- (tert-7*h^>M^;W -5, 7-ytHD-2-^Jl'9 1 t 
tfoo [3, 4-d] fcTU55» (1. 0 8g) 0yi7na^^>it (2 0 
ml) fc. Wm-^DDS$lfi (1. 99g) SJDA. 5«r«IW^bfe. 
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« (l.,09g) ft*S»*i:bT#&. 

1 H — NMR (CDC 1 3 ) 0:1. 53 (9H, s) , 3. 36 (3H, 
m) , 4. 7 7-4. 9 0 (4H, m) , 8. 77 (1/2H, s) , 8. 81 

(1/2H, s) . 
MS (FAB) m/z : 3 0 0 (M + H) + . 

[##00115] 6- (t e r t -7 h^-is* )Vtf—)V) -2-5/77-5. 7 
-i^tFDtfPP [3, 4-d] kf U 5> ? > 



6- (tert-^h^yMfcJW -5, 7 -i?k HD- 2 -*^;W;*JP 
aJs-;HfDD [3. 4-d] HU5y> (1. 0 5g) O^QD^^> (3 0 
ml) *ScK:, m&lZTzsTXkTh^ttAT^— OA (1. 04g) £iP 

*7A^D7h^77^- (^DO/^>:7th>=2 0 : 1) tilt, 
SfH-ftS-* ( 7 7 6 m g ) ^Mfe^7f? £ UTffc. 

1 H-NMR(CDC1 3 ) 6:1. 52 (9H, s) , 4. 70-4. 85 

(4H, m) , 8. 6 8-8. 7 7 ( 1 H, m) . 
MS (FAB) m/z : 24 7 (M + H) + . 

[###1116] 6- (tert-y^yM^W -5, 

h*^*;^— ;nfpo [3, 4-d] tru5> j > 
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Boc-N 




COOMe 



6- (ter t-yh^>*JV») -2—>7/-5, 7-S?tFafcTD 
a [3, 4-d] fc!U5S» (7 7 6mg) (10ml) mWi\Z, 

IICT, (5ml) £Jn*., lOOtTl^fWbfc. Rjfc 

ifc&«JET**8U (10ml) fc»*?U tfitTh'Jx^ 

)IT5. > (2 . 2 0ml) t e r t - — h 

(l. 3 7g) £jq;*.iiSMffl#L;fc. 3&BETiftil®U ^Dn^^>^i 

**>=3 : 9 7) T»MU Mfc^ft (3 1 7mg) *ifi»*ilT# 
&. 

1 H — NMR (CDC 1 ,) <5:1. 53 (9H, s) , 4. 09 (3H, 
s) , 4. 7 5-4. 8 5 (4H, m) , 8. 81 (1/2H, s) , 8. 85 
(1/2H, s) . 
MS (FAB) m/z : 2 8 0 (M + H) + . 

[###1117] l-^V7u\i)V\i^)i?>-4-ti)ViS>WL U^tfAJfi 
^^/COOLi 



i--rvyatr;utf^u^>-4-*;w^>^ i?M7t^ 

(Farmaco. , 1 99 3^, 4 8t, 1 43 91) (3. 4 3 g) Sr h 
7kHn77> (6 0ml) lc»flpu tK (15ml) 43«fctf7KBMtU^£A 
(4 2 1mg) **mCTJn*., *TOf#bfc. S*S?££MEETMU 811ft; 
(3. 0 5g) §6fiafttLT#fc. 
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1 H — NMR (CD3OD) 6:1. 05 (6H, d, J = 6. 6Hz) , 1. 
65-1. 78 ( 2 H, m) , 1. 83-1. 94 ( 2 H, m) , 2. 07 (1 
H f t t, J- 11. 4, 3. 9Hz), 2. 20 (2H, dt, J = 2. 7, 
11. 6Hz), 2. 60-2. 72 (1H, m) , 2. 84-2. 95 (2 
H, m) . 

[##0U18] 5-^acK>K-;u-2-#;M?>m p-zhu7xz^ 



5 -9 D P< > H — )V- 2 -#;i/#>& (20g) £5?£on.*^> 
(1 5 0 0ml) \Z.mmis, N, N-^^^WJVA75 H (2ml) SriD^fc 
m\&*~)V (1 lml) S:flTlTtfc, S^£-»f5fci§S£bfc 
CD-^, MJEET^Lfe. mt£&i?>7nu*?> (1 0 0 0ml) K^$PU hU 
Xf;l/75> (8 4. 7ml) S:^TTJP^.feO^, p--fD7iy-;P 
(14. 2g) SrJn^ ISTm»Lfc. £DS?££MJBETi§*lSU 

ckD^Lfeo ^*MJEET@*L^^b-&#j (2 9. 9g) £&^-fe@#<i:b 

'H-NMR (CDC 1 3 ) 6:7. 35 (1H, del, J = 9. 0, 1. 7H 
z) , 7. 3 9-7. 42 (2H, m) , 7. 45 (2H, dd, J = 7. 3, 
1. 7Hz) , 7. 73 (1H, d, 3 = 1. 0Hz) , 8. 35 (2H, d 
d, J = 7. 3, 1. 7Hz) , 9. 09 ( 1 H, br. s) . 
MS (FD) m/z : 3 1 6 (M + ) . 
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[##081 1 9 3 6 -^PD-4-hKD^t7^V>-2-*;V^>i 



6 -^DO-4-tFD + >'- 2 V* : i/jj)ViS~)V'r7$\s> ( J . 
Chem. Research (S) , 1 9 9 5^, 6 3 81) (4 7 3mg) £ 
(10ml) fc»*U lafeTKK-fb^h U CrA7K»aS (4. 0 
ml) Sin*., *»T?2PMIfflB$L&. ^t60tTl^, $S(C70 < CT 

U m^#4fiF (4 4 2mg) *«featfiH#:tbT#fc. 

X H — NMR (DMSO-d 6 ) 6:7. 43 (1H, d, J = l. 2Hz) , 

7. 58 (1H, dd, J = 8. 8, 2. 2Hz) , 8. 0 7-8. 0 9 (2 

H, m), 8. 13 (1H, d, J = 2. 2Hz), 10. 69 (1H, s), 
12. 99 (1H, br. s) . 

MS (ESI) m/z : 2 2 3 (M + H) + . 
[##W1 2 0] (i) - trans — N— [ (5-^;i/-4, 5, 6, 7 
-Th^tb'D^/n [5, 4-c] tTUS?>-2— f;V) #;M*=;i/J - 

I. 2-5^n^>^>$?75>©3fc^fe#©#« 



(±) -trans -N- [ (S-^^JV- 4, 5, 6, 7-rh7tFo 

^TVp [5, 4-c] t!U> ? >-2— f;iO -i, 2-->^o^ 
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>^>y75> (1. 8 3g) S2-yn/V-;V (1 5m 1 ) fci&fiPU HP 
LCT»»Ufc. *7AtUTCH I RALPAK AD&fflU, ^tt> : 2 
-yD/V-;i/:^XW5>=7 5 : 2 5 : 0. 5MtlTlj|6ml 

(IS, 2S) -#(6 7 5mg) £*l/>^&?fctt#l£LT, (1R, 2 R) 
(6 7 3mg) S^MitlTifc. 

[##0U2i] i, 2-x^v-4-^ h=^->*;i/#-;i/i/^D^>^> 



3-^n^>"5r>*;Pap>gfe (J. Org. Chem. , 1 9 84^, 49 
#, 9 2 81) (2. 4 2g) ^/-JV (8ml) , 2, 2 h**/? 
o/t> (3 2ml) fc*#U :&fbHJpWt->^> (2 5 3 m 1) 
&fiT?6. 5B#Ma#L&. »8E*«JEETS5feU 38££5^nn**>' (5 0 
ml) fc»»U 3k^TT?m-^Dn3aftJ6#Bfe (7 0%, 4. 9 3 g) £JP;t 

(^U-> : W»X3^= 2 : 1) T!»»U WUft&to (1. 5 9 g) 

X H — NMR (CDC 1 3 ) 5:1. 86-1. 92 (2H, m), 2. 32- 
2. 38 ( 2 H, m) , 2. 61-2. 70 (1H, m), 3. 53 ( 2 H, 
s), 3. 68 (3H, s). 

[###1122] (1R*. 2R*) -1, 2-ytKo^y-4-^h^ 



COOMe 
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COOMe 



HO 




OH 



1, 2 -JLtf3r>>- 4 )lis2u^y?> (3 7. 7 g) £ 

fh7hKD77> (5 0 0ml) 43<fctf7jt (5 0 0ml) (Dm^WmzmM 

u an da. 3mn £»tu mwv4mmmtLft. fczmiz 

Ufflfe:*- h U £ A* h U ^ A&in*T«MfcfcSii7';k& u mzmm 

^»*&at£Lfc<&-&, 5^iffTIIU «fflte<&it&l (3 5. 5g) 

l H-NMR (CDC 1 3 ) 6:1. 8 1-1. 93 (2H, m), 2. 2 0- 
2. 3 7 (2H, m) , 2. 84 (1H, br. s), 2. 99-3. 07 (1 
H, m) , 3. 70 (3H, s) , 3. 97-4. 01 ( 1 H, s) , 4. 08 
-4. 12 (1H, m). 4. 56 (1H, br. s). 
[##011 2 33 ( 1 R*. 2R*) -1, 2-tfX (**>X;W*=/M-* 
-» -4-* h^v#;WK— ;U;>#n^>#> 



(1R*. 2R*) -1, 2-i?tFD^>-4-^h+^M-;k>^D 
-^>^> (7 0 0mg) *5^nn*^> (10ml) fc»fl?U h'JX^T 
5> (3. 6 3ml) £Jn*.» 7;U=f>«ftbfca, -78tMU M-fb* 
*>X)V*-)V (l. 0 1ml) SiTLfc. 0CK:#*aU 2R*M«#Lfc 



COOMe 
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tf?7 J- CSmtJL9-JV : ^1t->= l : l) Ttt«U M^tt (5 2 1 
mg) £^&fft;K«&£LT#jfc. 

1 H — NMR (CDC1 3 ) (5:2. 21-2. 29 (2H,m), 2. 42- 
2. 63 (2H, m) , 3. 02-3. 14 (7H, m), 3. 72 (3H, 
s) , 5. 07-4. 11 (1H, m) , 5. 13-5. 17 ( 1 H, m) . 
MS (FAB) m/z : 3 1 7 (M + H) + . 
[#%0U24] (1R\ 2R*) -1, 2-y7^F-4-^h^M 

COOMe 




(iR*. 2R*) -l, 2-t'T; (*^>7JMw;i,:t=^>) -4-*h=^ 

zs%)l7$—)li'S7ti^>&> (27. 3g) &N, N-^^fWJ|/A75 H 
(2 0 0ml) fc##U Ti^fc^hU^A (33. 7 g) £Jn*. 75tT? 

> : iixf^=2 : 1) TttKU mKfc£4fe (11. 5 3 g) S»atfiffli« 

'H-NMR (CDC 1 ,) 6:1. 92-2. 02 (2H. m) , 2. 34- 
2. 43 (2H, m), 2. 96-3. 04 (1H, m), 3. 72 (3H, 
s), 3. 75-3. 80 ( 1 H, m) , 3. 85-3. 90 ( 1 H, m) . 
[#*«12 5] (IR*. 2R*) -N 1 - [ (5-^DD-f >K— ;P-2— f 
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t r a n s - 1 , 2 -V>7~J K— 4 h =^^;i/#-;i/^^ p > 
(10. 6 g) $fb7th'n77> (2 0 0ml) fciWBU 10%A°^>»? 

a«* og) sjd*., i^mnm%T, m.wvi3mmmwvrc 9 mm^^ 

ml) *?frT> 5-^DD-f>H— JP-2-7JL, »«ES«BET«3tL 

JPxXf;Kl3. 6g),0N, N-^^?MM75H (100ml) Si 

&iWTbfc. o , CT2B#r^#b^o-fe, sit 1 1 i^p^^bfe. s^tta 

> : *?;-A=19 : 1^9 : 1) T?tt«U «jBfc£ft (4. 2 2 g) 

1 H — NMR (DMSO-d 6 ) 6:1. 5 1-1. 81(2 H. m), 2. 0 
5-2. 3 4 (2 H, m) , 2. 93-3. 04 (1H, m) , 3. 15-3. 
22 (1H, m) , 3. 62, 3. 63 (3H, each s), 3. 8 7- 
3. 94 ( 1 H, m) , 7. 15-7. 19 (2H. m) , . 7 . 43 ( 1 H, 
d, J = 8. 8Hz) , 7. 70 (1H, d, J = 2. 0Hz) , 8. 37- 
8. 42 (1H, m), 11. 74 (1H, br. s) . 
MS (FAB) m/z : 3 3 6 (M+H) + . 
[###1126] (1R*. 2R*) -1, 2-yhHo + y-4-^h*-» 



COOMe 



CI 




0 
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OMe 



HO 




OH 



3 U^>^>- 1 -3— )V (1. 6 8 g) ^J;l^3^^^^;i/ 
(1. 2 5ml) $fh7kH077> (2 0ml) fC^L-fcJti&t;: 6 0 %7j< 
mit± hU«j7A (800mg) <£^T-C^ UT^Jn X. bfc, 

#Sn/c4-pt h3^>- 1 -->^D^>x>K:^&T?8 8%^M (9 Om 1 ) 
££73*3 O^iim^Km (3. 17ml) £Jni;t, ^T«}f #Lfc„ MJEET 

(**;-)V:Vt;uu*?>=l : 19) T?*fS3U ^^b^ 

(1. 2 1g) <£r^fe»^KtLT#/t. 
X H-NMR (CDC 1 8 ) 6:1. 65-1. 85 (2H, m), 2. 15- 
2. 30 (2H. m) , 3. 28 (3H, s), 3. 90-4. 00 (2H, 
m), 4. 26 (1H, br. s). 

[###1127] (1R*. 2R*) -1, h^->->^n 
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OMe 




(1R*. 2R*)-1, 2 -S?k h*D^->-4 h^>5>^D^>^> 
(1. 2 1 g) *itfh'JX5 1 ;P75> (7. 66ml) ^DD^^> 
(2 0ml) CiiU • 7 8tT^^>XJI/*-;^D7^h* (2. 13 
ml) *2 O^IW^W-TSTFbfc. STFi|*T&, 0tST#ltT8 0#IHJ»# 
L-mm© (1R*. 2R*) -1, 2-H* -4- 
^ h^>">^n^>^>§#fc 0 cn*N, N-^^^*M75 F (2 0 
ml) \zmmU T^rttf-bUtfA (3. 5 7g) £tJD;LT 6 5tT2 2 B#fiMn 
^ftj^Lfc. S5fc75?fc:*-MJSA (3. 5 7g) $MT7 0t)7!2 Bffi 

•?ht/?7j- : mm^)V= 2 : 1) Umfc&ty 

(5 8 4mg) &m&Mm£\sTmfro 
1 H — NMR (CDC 1 3 ) 5:1. 65-1. 80 (2H, m) , 2. 0 5- 
2. 18 (1H, m), 2. 25-2. 40 (1H, m), 3. 21 (3H, 
s), 3. 5 5-3. 65 (1H, m), 3. 75-3. 90 (2H, m). 

[##0312 8] (1R\ 2R*) -4-* h*->~>^n^>^>- l, 2- 



(1R*. 2R*) -1, 2-i?7^H-4-^h^vy^o^>3'> 



OMe 




155 



WO 01/74774 



PCT/JP01/02945 



(5 8 4mg) £x^y — MzmmV. 10%y?7^A^ (3 2 lmg) £ 
■mZ.T%ffi.'%EEV2 BWTk&^JnUfc. MiK^^b^cD^, 2t*8U ^£K1 
M^l?X^y-;i/^^,J;»^x^;US:i[]^T^bT0^b^ (4 8 8 

mg) &mrc a 

1 H — NMR (CDC 1 3 ) 6 : 1. 72-1. 83 ( 1 H, m) , 1. 9 1- 

2. 03 (1H, m) , 2. 07-2. 18 (1H, m) , 2. 37-2. 50 
(1H, m) , 3. 19 (3H, s), 3. 55-3. 75 (2H, br) , 

3. 8 5-3. 9 5 (1H, m) , 8. 6 0-8. 9 0 (6H, br) . 
MS (ES I) m/z : 2 6 1 (2M + H) + . 

[###112 9] trans-4-^Jl/t^-l, 



###11 2 Gtmmoxmiz&r). 3-^^n^>^>-i-^-)v^>^ 

X H— NMR (CDC 1 j) 6:1. 62 (1H, br. s) , 1. 75-1. 
95 (2H, m) , 2. 21 (1H, d. t, J = 14. 2 a n d 5 . 9H 
z), 2. 33 (1H, d. d, J = 14. 7and6. 9Hz), 2. 57 
(1H, br. s) , 3. 96 (1H, s) , 4. 15 (1H, s) , 4. 30 
(1H, s), 4. 48 (2H, s) , 7. 20-7. 40 ( 5 H, m) . 
[###113 0] trans-4-^>yM^-/-l, 2 --JT'J O^. 




0CH 2 Ph 



OH 
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,0CH 2 Ph 



1 H — NMR (CDC 1 8 ) <5:l. 75-1. 90 (2H, m) , 2. 15- 
2. 30 (1H, m), 2. 35-2. 50 ( 1 H, m) , 3. 67 (1H, 
d. d, J = 14. 9and6. 8Hz) , 3. 96 (1H, d. d, J = l 
5. 2and6. 8Hz) , 4. 00-4. 10 (1H, m) , 4. 44 (1 
H, d. d, J = ll. 8Hz) , 4. 48 (1H, d. d, J = ll. 8H 
z), 7. 20-7. 40 (5 H, m). 

[##0913 1] 2—>^D^>^>$; 



^AU^A (2. Og) ^fh7th'n77> (50ml) 
Mt. 7;i/=f >#;*WJ|TK: trans-1, 2 -i;7y H- 4 -^>V)V 



7 0«Tbfc. 1B»PB«. SMSMt, * (2ml) , 15%*mt± 
MJ#A#»ifc (2ml) , tK (3ml) £«$>o < D^TU^o 2l»IHraTJft 
ttbfcSt TOWSSSU 3&£«li£LT&S8©;gf®ffr&% (5. 3 7g) * 

'H-NMR (CDC 1 3 ) <5:120-1. 80 ( 6 H, m) , 2. 18 (1 



75 > 




,0CH 2 Ph 



> (6. 74g) 0fh7hHD77>^t (30ml) £ 
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H, d. d, J = 13. 9and7. 1Hz) , 2. 41 (1H, d. t, J = 
13. 5and7. 1Hz) , 2. 71 (1H, q, 1 = 7. 6Hz) , 3. 0 
4 (1H, q, J = 7, 6Hz) , 3. 9 5-4. 0 5 ( 1 H, m) , 4. 45 
(2H, s) , 7. 2 0-7. 4 0 (5H, m) . 
MS (ES I) m/z : 2 0 7 (M + H) + . 
[##0913 2] (1R\ 2R*. 4R*) -4-^>yJ^v'-N 1 - 
[ (5-^DOF-;h2-fJW %M—>1>) ] -1, 2->-^n^>^ 
>^75>t (1R*, 2R*. 4S*) -4-^>>?;i/^>'-N 1 - [ (5- 

^Da-f>MV-2- f;P) ^Jl^rjW ] -l, 2-^n^>^75 



###l 3 0 i|WHi<D^£T, (±) -trans- 4 -^>i?)l**><- 
l , 2 - is2w\y$>vr^ 5 - ^dd-t > H— 2 -#;i/#>S! 

1 H — NMR (CDC 1 3 ) 5:1. 60-2. 20 (4H, m) , 3. 30- 
3. 60 (3H, m) , 3. 9 5-4. 4 5 (2H, m) , 4. 43, 4. 45 

(total 2 H, each s ) , 7. 10-7. 50(8 H, m), 7. 
68, 7. 70 (total 1H, each s), 8. 67, 8. 69 (to 
tal 1H, d, J = 8. 3Hz), 11. 87 (1H, br. s). 
MS (ESI) m/z : 3 8 4 (M+H) + . 

[###J133] (1R*. 2R*) 2-^ 




0CH 2 Ph 
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0CH 2 Ph 



OH 



##091 2 6±m&<D&mz&r) y (1R*, 2R*) + W 

jp- 1 -v^O^>^> (J. Heterocycl. Chem. , 1989 
¥, 2 6t, 4 5 IK) $^>^yD7^ H^ViT^>i?;HbLfeO^, €f 

'H-NMR (CDC 1 8 ) 6:1. 44-1. 52 (1H, m) , 1. 77- 
1. 85 (1H, m) , 1. 8 9-1. 9 7 ( 1 H, m) , 2. 25-2. 35 

(1H, m) , 2. 46-2. 5 8 (1H, m) , 3. 4 0-3. 5 0 (2H, 
m) , 3. 89 (1H, br. s) , 4. 08 (1H, br. s) , 4. 54 

(2H, s), 7. 27-7. 39 (5H, m). 
MS (FAB) m/z : 2 2 3 (M + H) + . 

[##0913 4] (1R*, 2R*) -4-WJl/^>^-l, 2->/ 



##0U 2 7tBtto^ai:j:{), (iR*, 2R») -4-WM^> 
2 -->^nO^>>5^--;^e> (1R*. 2R*) -4-^>>> 

##0!l 12 8 £^©>^K:T^jgte^£#fc. 

[##0313 5] (1R*. 2R*) -4-^>>';^^v^^;l,-N 1 - C (5 
-^DD-T>H— )V-2— i)V) ft)\siS—M -1, 2-y^n^>^>^75 
> 




NH 2 
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PhCH 2 0 



0 



###11 2 5t|^iO^T, (1R*. 2R*) -4-^>yM^f 

'H-NMR (DMSO— d 6 ) 6:1. 07-1. 15 (0. 5H, m), 
1. 2 6- 1. 3 5 (0. 5H, m) , 1. 4 7- 1. 5 5 (0. 5 H, m) , 
1. 61-1. 79 (1H, m), 1. 83-1. 92 (0. 5H, m) , 1. 
99-2. 10 (0. 5H, m) , 2. 12-2. 20 (0. 5 H, m) , 2. 
27-2. 40 ( 1 H. m) , 3. 10-3. 20 ( 1 H, m) , 3. 3 3- 
3. 39 (2H, m), 3. 81-3. 92 ( 1 H, m) , 4. 48 (2H, 
s) , 7. 13-7. 20 (2H, m) , 7. 2 2- 7. 3 9 (5H, m) , 
7. 43 (1H, d, J = 8. 5Hz) , 7. 69 ( 1 H, d, J = 2. 2H 
z), 8. 34 (1H, t, J = 7. 1Hz). 
MS (FAB) m/z : 3 9 8 (M + H) + . 
[##0!l 13 6] (±) - t r a n s - 4, 4 - fciX h^pWlO - 




##031 2 6tiio^l:<t!3, 1, l-k*X (kHn*^WM -3- 
^□^>5^> (J. Med. Chem. , 199 1f, 3 4#, 3 3 161) 
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*H— NMR (CDC 1 3 ) 6:1. 57 (2H, d , J = 14. 7Hz) , 

2. 16 (2H, dd, J = 14. 7, 4. 9Hz) , 3. 23 (4H, s) , 

3. 40 (6H, s), 3. 90-3. 98 ( 1 H, m) . 
MS (FAB) m/z : 1 9 1 (M+H) + . 

[###11 3 7] (±) - t r an s -4, 4 -If X b^i^^^M - 




##^J1 2 7 t^O^feT, (±) -trans -4, 4-tfX(*h^ 
-1, 2-ykFD^^n^>^»i^ (±) -trans- 
4, 4-tfX (;*h^>;Wl/) -1, 2-^7^F>^a^>^>£#£: 0 *if 

1 H-NMR(CDC1 3 ) <5:1. 19-1. 25 (2H, m) , 1. 89 
(2H, dd, J = 13. 2, 6. 6Hz) , 2. 7 0- 2. 7 7 (2H, 

m) , 3. 2 0 (4H, s) , 3. 3 3 (6H, s) . 

MS (FAB) m/z : 1 8 9 (M + H) + . 
[##0013 8] (±) - trans -4, 4 -If* — N 1 

- [ (5-^nn-f>K-^-2--r;W #;Mfc^;W -1, 2-5>^d^>^ 





NH 2 
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0 H 

2 5 tW*©^T«sT?, (±) - trans-4, 4 - If 7. 

'H-NMR (CDC 1 3 ) 6:1. 42 (1H, dd, J = 14. 0, 3. 5 
Hz) , 1. 58 (1H, dd, J = 14. 0, 3. 5Hz) , 2. 05 (1 

H, dd, J = 14. 0, 6. 9Hz) , 3. 31 (1H, dd, J = 14. 
0, 6. 9Hz), 3. 25-3. 55 (1 1H, m) , 4. 16-4. 23 
(1H, m) , 6. 6 9 (1H, s) , 7. 19 ( 1 H, dd, J = 8. 8, 

I. 7Hz) , 7. 36 (1H, d, J = 8. 8Hz) , 7. 58 ( 1 H, 
s) , 7. 6 5 (1H, d, J = 7. 6Hz) . 

MS (FAB) m/z : 3 6 6 (M+H) + . 
[##0U3 9] (±) - trans-4, 4 - 1*7 (.^>z?)V**zs 



#««12 6iH«0*fel:J;D, 1. l-t*X (tFo^fJW -3- 




0CH 2 Ph 



(J. Med. Chem. , 199 1^, 3 4t, 3 3 161) 
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'H-NMR (CDC 1 3 ) 6 : 1. 5 8 - 1. 6 5 (2H, m) , 2. 21 
(2H, dd, J = 14. 5, 4. 9Hz) , 3. 2 7 - 3. 3 4 (4H, 

m) , 3. 93 (2H, dd, J = 7. 5, 4. 9Hz) , 4. 55 (4H, 

s) , 7. 27-7. 3 9 (1 OH, m) . 

MS (FAB) m/z : 3 4 3 (M + H) + . 
[###J14 0] (±) - trans-4, 4-tfX (^^^^^pt^ 

;u) -1, 2 - ^n^>^75> 



##^J1 2 7 tl^ilcD^-e, (±) - trans-4, 4-h*X 
;^^>>^^;i/) -1. 2-^n^>^>i?3--;t^£ (±) -trans 
-4, 4-tfT. (^;>> ? ;i/^->^^;w) -1, 2-^T^\ i ->^u^>^y^ 




'H-NMR (CDC 1 3 ) 6:1. 20-1. 28 (2H, m), 1. 96 
(2H, dd, J = l 3. 2, 6. 6Hz), 2. 6 9 - 2. 7 8 (2H, 
m) , 3. 32 (4H, s) , 4. 50 (4H, s) , 7. 2 7-7. 3 8 (1 
OH, m) . 

MS (FAB) m/z : 3 4 1 (M+H) + . 
[##114 1] (±) - trans-4, 4-¥X 

M — n 1 — c (5 -^on-r>H-;i/-2--r;i/) tuv^-w -1, 2--> 




0CH 2 Ph 
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0CH 2 Ph 



CI 



0 



H 



###J3 0 tmU<Djj&~T?. (±) - trans-4, 4-H7. (^>> ? ;i/ 



X H — NMR (DMSO-de) 6 : 1. 33-1. 41 ( 1 H, m) , 1. 4 
5-1. 54 ( 1 H, m) , 1. 86-2. 00 ( 2 H, m) , 3. 15-3. 
23 (1H, m) , 3. 2 6-3. 3 8 (4H, m) , 3. 9 8-4. 0 7 (1 
H, m) , 4. 51 (2H, d, J = 4. 2Hz) , 7. 14 ( 1 H, s) , 
7. 17 (1H, dd. J = 8. 8, 2. 0Hz) , 7. 2 5-7. 3 9 (1 1 
H, m) , 7. 43 (1H, d, J = 8. 5Hz) , 7. 70 ( 1 H, d, J = 
2. 0Hz) , 8. 41 C1H, d, J = 7. 5Hz) . 
MS (FAB) m/z : 5 1 8 (M + H) + . 

[##0314 2] 5, 6 5, 6, 7-fh7t h'Pf 7!/a 

[4, 5-d] KU^S?>-2-*;W#>K >J^AS 



1) #*Wl09Ol) T^bfe4, 5-HX C/n^^W 
(6 0 0mg) £x^y-;U (2 0ml) K»fl?U JMfrTfc 1 , 2-^pWP 
kb*7y> ttWft (2 9 4m«) tlniLfc«, HJX^;H5> (1. 23 
ml) $-SlC3taATSlT3 0#fa, 5 0t:T3 0#WJ«#Ufc. *«ES«55 



3^1/) -1, 2-> 
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1 9) till, 5, 6-^*^)1-4, 5, 6, 7-fb7t ^D^T/D 
[4, 5-d] t!U^> (9 0mg) &m&mWto£lsTftl£. 
'HNMR (CDC 1 3 ) 6:2. 43 (3H, s), 2. 56 (3H, s) , 
3. 92 (2H, s) , 4. 06 (2H, b r . s), 8. 68 (1H, 
s) . ] 

MS (FAB) m/zl70 (M + H) + . 

2) m^mstmMo^mT?, 5, 6-^^-4, 5, 6, 7-f h7tn 

P^T^/D [4, 5-d] tfU^>^e.> mfl?&4tl£ftfc. 
l HNMR (DMSO-d 6 ) 6:2. 28 (3H. s) , 2. 39 (3H, 
s) , 3. 66 (2H, br. s) , 3. 88 (2H, br. s) . 
[###114 3] 5-tert-»-4, h*D-5H-lfDD 

[3, 4-d] =?TV-)v-2—zi)ViS>m v^v&m. 



1) ##^J10 9CD1) T-&^£Ufc4. 5-tfX C/n^*^) ^TV—)V 
(1. 5 0g) Sr^^1f> (30ml) IC^bfe^fC, SfiTJtert- 
5 > ( 2 . 0 3ml) CD5WrU->l!F« (10ml) £ 1 NfM^^TSS 

*no*^>=l : l 9) T!*MHU 5-tert-^-4, 6-ytHa 
-5H-KDO [3, 4-d] J-TV-)V (4 0 7mg) £^&«#jK<hb 

1 HNMR (CDC 1 3 ) 6:1. 19 (9H, s), 4. 05-4. . 07 
(2H, m) , 4. 10-4. 14 (2H, br. s) , 8. 68 ( 1 H, 
s) . 




N 



^> — COOLi 
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MS (ES I) m/z : 1 8 3 (M + H) + . 

2) ±&(D£gm (4 0 7mg) £S?X^;kr~ r)V (3ml) fc##U TVU 
rf>^ffl^Tt-7 SCTJn-^'JfW (1. 5 3^^i7->«, 
1. 6 0ml) &»TFU MT30»lfc. S«-7 8tST?«IUT 
l*@£#7;£2 0»Mi*#5^«a, &ffl$T?JMaUfc. EJ^SjHffiTJMtU 

ttH<z>M<b*4tr ( 5 8 o m g ) £ 



[#%0O14 4] 1- (tert-y^yM») -4- b=^>#;i, 



1- (tert-^^>MfcJl/) -4- (2, 2-v^Dtt'-;i/) fcf 
^U^> (WO9 8/0 6 7 2 0) (9 0 0mg) §fh7tKD77> (16 
ml) t^bfc^lc, -7 SV.\ZTn~??-)W)?-VJ± (1. 5 7j|^A+ 
3. 1 lml) mmaBfcUfc. EJ«3«fc* 

(3 7 7 /id inraTiiasT#iai/fc. ej^ic5?x?-;i,x— t-ju 
oomi) &&&mimk7>*-v&7mm (SOml) £;&n;t> * 

;^7A^DYh^77^- (^\^U-> : gf^x^;P=4 : 1) T*SIl, 9S 

(6 3 4mg) S^S^^tUT^fc. 
1 H — NMR (CDC 1 3 ) 6:1. 45 (9H, s), 1. 58-1. 70 
(2H, m), 1. 78-1. 88 (2H, m) , 2. 68-2. 76 (1H, 
m) , 3. 14-3. 23 (2H, m) , 3. 6 7 - 3. 7 7 (2H, m) , 
3. 7 7 (3H, s) . 
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MS (ESI) m/z : 2 6 8 (M + H) + . 
[#tWl4 5] 1- (tert-^h^M-JW -4-kHD+y-4 



•?Utt-)Vm. (8 9 3// 1) ©Th7th*n77> (5 0ml) 8 

ifcfc, -7 81CICTn-y^;HJ^A (1. 5 7l]|A^ij->M, 6. 4 
ml) 30^ntl#E 1- (tert-7h^Mz;W - 

4-tWJF> (2. Og) Cfh7tFD77> (10ml) ^$t£tJPx., 

(50ml) ftZzmm^fr (50ml) S:JnA> *T*8Jl£#iS!U ffltTftfttt 

tf^yj— (s\3r*3-> : g^B&X5 i ;V= 3 : 1) &JgV>T«f«U «Hfls-&* 
( 1 . 7 8 g ) saatfe* 5 ;* £ L Tt#feo 

1 H — NMR (CDC 1 8 ) 6:1. 46 (9H, s), 1. 72-1. 82 
(2H, m) , 1. 9 0 - 2. 0 0 (2H, m) , 2. 39 ( 1 H, br. 

s) , 3. 30-3. 38 (2H, m) , 3. 67-3. 77 (2H, m), 

3. 7 9 (3H, s) . 

MS (ESI) m/z : 2 8 4 (M + H) + . 
[##0iJl4 6] 1- (tert-7h^M-JW -4- (* h=^>#;U 

tf-JUX5P-;U) -1, 2, 3, FDfcfUS» 



1- (tert-^^>M#-JW -4-kh'D^>-4- (* h=^>;2j 
)l-$-)l2L?--)V) t!^U> J > (4 9 0mg) <Z)i/;7cm*^> (15ml) m 
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m\Z. -7 8'CJCTt!U> ? > (1. 12ml) &&Zfih U 7)l>*U*?>X)lfr 
>mm7kW (8 7 5 m 1) SSTFL/fc. ll$IHJT&ia£-e#$&& K/Si&fcffiftl 
fttt**^* h U (50ml) &t*>^np;*^> (10ml) £2jn 

$§yU^^M7A^07h^77^- (^\^1t-> : ^^X5 1 ;P= 5 : 1— • 
2 : 1) TfcgSU 9jQft;£-4fc (24 9mg) *%m&ftlWL®t UTffc. 
1 H — NMR (CDC 1 3 ) <5 : 1. 48 (9H, s) , 2. 26-2. 33 

(2H, m) , 3. 51 (2H, t, J = 5. 6Hz) , 3. 79 (3H, 
s), 4. 00-4. 05 (2H, m) , 6. 36 (lH.br. s). 

[###J14 7] cis-N 1 , N 2 -tf* (tert-y^>M») 



cis-1, 2-v^D^it>> 5 TS> (4. 79ml) S^na^^> 
(2 0 0ml) fc»#U >>- t e r t - ^JVi^ttJU^i — h (18. 3 

g) , i m^Tmit-r h u v&Tkmm doomn mux 2 mmm& 

Ufco »fflfc£«JETS*U WMtt&m (17. 2g) *fi6HfttbT#fc. 
'H-NMR (CDC 1 3 ) 6:1. 40-1. 71 (26 H, m), 3. 79 

(2H, br. s), 4. 84-4. 8 6. (2H, m). 
MS (ESI) m/z : 3 1 5 (M + H) + . 

L##0U4 8] cis-N 1 , N 2 -t'* (tert-7*h^>M^-JW 
-N 1 , N 2 -^^^- 1, 2 ->'#n'\=M*->>>7$> 




NHBoc 
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N-Boc 



N, N-i;^^l/*;i/A75 H (2 0ml) $0t«L, 6 0 Kzk*fW- 
h U £A (800mg) SrJn^fe. SJ&S&J:: c i s — N 1 , N 2 - tfT, 
(t e r t-^h^y^M^) - 1, 2 w\**)->i?7 $.y 

o. i4g) *joa, nmT?3 oftw&hrc<Dt>. mm.'?4mmmftist£. r 

bU^mibfc. *J«&«EETg*U ttBft&ttl (2. 16g) 

'H-NMR (CDC 1 3 ) 6:1. 43-1. 83 (26 H, m), 2. 89 

(6H, b r. s) , 4. 3 5 (2H, b r . s) . 
MS (ESI) m/z : 3 4 3 (M + H) + . 

[###1149] cis-N 1 , N 2 — v ? ^5 t ;i'— 1, 




cis-N 1 , N 2 -E7 (ter t-T'h^yM^JP) — N 1 , N 2 ->> 
pWP- 1. 2-y^DA^>>?75> (2. 15 g) f&Sl&M&X^ y 

^SJUATBttSSflfcU IKjBfc'&ft (1. 19g) S««fiB#iUT# 

X H — NMR (DMSO-d 6 ) 6:1. 40-1. 41 (2H, m), 1. 7 
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1-1. 92 (6H, m), 2. 65 (6H, s), 3. 61 (2H, br. 
s) . 

MS (ESI) m/z : 1 4 3 (M + H) + . 

[#%0!)15O] cis-N 1 - [ (i-^>i£>x;i/tfw;i/-5-#no-r> 
F— )V-2 — ()V) jj)V#—)V~\ — N 1 , N 2 -v^^;U-l, 2-^DA+ 



i-^>if>x;i^— ;u-5-^dp^>k— ;i/-2-#;i/#>& (8 9 o 

mg) £#DD*;l/A (2 0ml) fc»#U Wctt—fr (2ml) , N, N 
-y^?;^M75 F (l»f) SrjDA, 6 5t;T4 5#j£#Lfc. ««SE*«JE 
TfcS*U 38$fcS?£n3n*^> (10ml) :|3«ktfliU^> (10ml) * 
in^-fc. N, N->>pW!/-c i 8-1, 2 ->'£7D'v£lt>> 5 7$ 

>ttiMfi (8 5 5mg) <Di?t7nn*#>£\±Vi;y<D4gmM&mm (1 0 
ml) S-iD^ SiT3Bfttbft. 5tT4»»U SJ&St 

i^tt> : @^X^;P=2 : 1) T»»U ffifc'&fe (7 3 8 
mg) *jt±feH#£LT»fc. 
MS (ESI) m/z : 4 6 0 (M + H) + . 
[##^15 1] (1R, 2S) -N'-ter t-T'h^MzjIz-l, 
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BocHlT 4 




NH 2 



#%0*J4 4~4 7 tmmttmi?, (1R, 2S) -2-75y-l-i/^D 
^■^rJ-)V (J. Org. Ch em. , 1 9 8 5^, 5 0#, 4 15 4H) tf> 

1 H — NMR (CDC 1 ,) : 1. 00-1. 70 (8 H, m), 1.45 
(9H, s) , 2. 9 5 - 3. 0 5 (1H, m) , 3. 60 (1H, br. 

s) , 5. 0 0 (1H, br. s) . 

MS (FAB) m/z : 2 1 5 (M + H) + . 
[##0915 2] (IS, 2R) -N 1 - [ <5-*DCK>K-;P-2— f 




(1R, 2 S) -N 1 - t e r t -7 b*>'%)Vtf =.)],- 1, 2-^n^ 
*>^75>*6, **fl5 2iRttO^ftl:J;0 (1R, 2 S) -N 1 - 
t e r t -^h^i/*;^-;i/-N 2 - [ ( 5 -9 uu^ > H— )V- 2 — f;W 
fc^tfzyW -1, 2-y^nA+U->y75>Si > «^T##fl|5 4£H# 

1 H — NMR (DMSO-d 6 ) 8 : 1. 3 0 - 1. 5 0 (2H, m) , 1 . 5 
5-1. 95 (6H, m) , 3. 02 (1H, br. s), 3. 90-3. 97 
(1H, br. s) , 7. 15-7. 19 (2H, m) , 7. 43 ( 1 H, d, 
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J = 8. 8Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 7. 90 ( 1 H, 
d, J = 8. 1Hz) . 

[###11 5 3] ( + ) -cis-N- [ >H-JU-2--f 



###J3 Ot|ll^(D^T, cis-4-y^DA^r-l!>-l, 2-> ? 7 r a> 
ttBHft (EP 1 5 4 7 8 8) *±r;5-^DD'f»<-;V-2-*JVJi?>l*>e 

'H-NMR (DMSO-d 6 ) 6:1. 9 3 (m, 1 H) , 2. 0 5 (m, 1 
H) , 2. 3 6 (m, 2H) , 2. 9 1 (dt, 1H, J = 5. 6, 10. 3H 
z) , 3. 8 2 (m, 1H) , 5. 6 0 (s, 2 H) , 7. 17 (m. 2 H) , 
7. 43 (d. 1H, J = 8. 8Hz) , 7. 69 (d, 1 H, J = l. 7H 
z) , 8. 3 2 (d, 1H, J = 8. 6Hz) . 

[»J15 4] (1R*, 3R*. 4S*) -3, 4 -X^v^ P^1f> 



(1R*. 4R*. 5R*) -4-3— ^-6-^17- tfv^O [3. 2. 1] 
*2?>- 7-^"> (J. Org. Chem. , 1 9 9 6^, 6 1#, 8687 
K) (14. 3 g) £x*/-;i, (13 0ml) fcfctfU *?&T2Sj&M8ft; 




COOEt 
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±hvv&7kmm (34. 5mi) &ttiz.rz(D-t>, mwL~c7mmm&LXL. mm 

z>7 4- (^\^-tf> : PMX^JU= 8 3:17) X**HMl>. mmfcttm 
( 6 . 5 4 g ) &&&mVim t bT#7c 0 

J H-NMR (CDC 1 3 ) 6:1. 25 (3H, t, 3 = 7. 1Hz), 1. 
50-1. 70 ( 2 H, m) , 1. 71-1. 82 (1H, ra) , 2. 08- 
2. 28 (4H. m) , 3. 16 (2H, s) , 4. 12 (2H, q, J = 7. 
1Hz) . 

[#t^l5 5] (1R*, 3S*, 4S*) -3-7i?H-4-tHD+'»i7 



COOEt 




(1R*. 3R*, 4S*) -3, 4-3L#*F*si'l7U*\tt>-l-fJ)V'$> 

m x^x*^ (13. 6g) &n. N-v^^tfui^ra h (100 

ml) iCfcjfeU gi&CT&ftX^X^A (6. 4 5g) , T^t^hU^A 
(7. 8g) &»tfn*.;fcfl!>^ 7 5CT1 2mfflt8t&Lfro }£i££3#©lg 

U ^Si/iJ^W^A^nTh^?^- (itXfjV : ^i7">= 1 : 
4) T*MKU SM-ft-g-t? (15. 8g) ^ifilttiltfL 
'H-NMR (CDC 1 3 ) 6:1. 28 (3H, t, 3 = 7. 1Hz), 1. 
37-1. 67 <2H, m) , 1. 86-1. 95 (1H, m) , 2. 04- 
2. 18 (2H, m) , 2. 32-2. 43 (1H, m) , 2. 68-2. 78 

173 



WO 01/74774 



PCT/JPOl/02945 



(1H. m) , 3. 4 0-3. 6 0 (2H, m) , 4. 17 (2H, q, J = 
7. 1Hz) . 

[##09156] (1R\ 3S* ( 4S*) 



(1R*. 3S*. 4S*) -3-75?H-4-tHD^y^n^U->-l 
-#;M*>^ l^H^fJl' (1 0 Omg) *«fct^i?- tert -ttfr&lj 
h (1 3 3mg) £TOx^;i/ (1 2ml) fc##U 'flUKS® 1 0% 

U"> : IH»X3\^= 3 : 1) "e»«U «jg{b£r#j (I4 5mg) 

X H — NMR (CDC 1 8 ) 6:1. 2 8 (3H, t, J = 7. 1Hz) , 1. 
45 (9H, s) , 1. 3 8- 1. 5 7 (2H, m) , 1. 8 6- 1. 9 5 (1 
H, m), 2. 05-2. 17 (1H, m), 2. 29-2. 39 (2H, 
m), 2. 61-2. 68 ( 1 H, m) , 3. 25-3. 66 ( 3 H, m) , 
4. 17 (2H, q, J = 7. 1Hz) , 4. 53 ( 1 H, br. s) . 
[*#«15 7] (1 R*. 3S*. 4R*) -4-7>*F-3- (tert-7 

«fctf(lR*. 3S*. 4S*) -4-7vh*-3 - (tert-^h^M 
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COOEt COOEt 




(1R\ 3S*. 4S*) -3- t e r t -^h^>*M-Jl/7$/-4- 
kHD^>^D^U->-i-*;W3j5>K l?Jl/X^rJV (16g) 
h |JIW5> (3 8ml) *W uu*?> (15 0ml) 
-7 8"CtC^m, ^ICT^^>^J1/jJn— ;W^aU F (13ml) $ITL 
fc„ IMteTl 5#f?g&#LfcO^ 0*CST#tgb30^ $S(C^MT2^f 

mm&vtzo o. i^*i^^nx>?^nD^^>i?^iRU^:©^, ^jf£# 

^VATrftmistc. MJET^^S^L, ffim© (1R*, 3S*. 4S*) - 
3-ter t -7V*ci'tJ)V-fc- )l>7 S. S - 4 - >7>;l7fr~Jls*3ri/i/p d 

±I3£^£N, N-^W^75 h' (10 0ml) fc»#U MlC 
TT^Yb^-hU^A (1 8 g) SriO*, 7 STCSrCl^&t/Tl 2^MJ^Lfeo 
M£3#<Dlg^3;-CitiBtU *:fe<£tfAcOE tTf)RL3iTFWbfc. 

^17->=1 : 4) -ZffigkU, mmit&® [ (1R*, 3S*. 4R*) 

6. 7 4g] iWIIlR*, 3S*. 4S*) 1. 3 2 g] S-tn-^n 

(1R*. 3S*. 4R*) 
X H — NMR (CDCi 3 ) 5:1. 26 (3H, t, J = 7. 1Hz), 1. 
45 (9H, s), 1. 38-2. 33 (6H, m) , 2. 57-2. 68 (1 
H, m) , 3. 7 7-4. 2 0 (4H. m) , 4. 6 3 ( 1 H, br. s) . 
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(1R*. 3S*. 4S*) 

X H — NMR (CDC 1 3 ) 61. 27 (3H, t, J = 7. 1Hz) , 1. 46 
(9H, s), 1. 53-2. 30 (6H, m) , 2. 50-2. 65 ( 1 H, 
m) , 3. 42-3. 72 (2H, m), 4. 15 (2H, q. J = 7. 1H 
z), 4. 67 (1H, br. s). 

[##0U58] (1R*, 2S*, 4R*) -N 2 - t e r t-^h^y*M 



(1R*. 3S*. 4R*) -4-T^H-3- (tert-^h^M- 
)VT5.S) i/?W\3rD->- l-%)Utf>M X^JI/XXtJI/ (5. 4g) £X 
(10ml) ^cfcD^^X^;i/ (10ml) ©^ig&K^jlpU 

t)£3jlLfc©l3, ^BTR&J&£gicU ffiBfc&tt (4. 7g) ^-^fefft^ 

[##0iJl5 9] (1R*. 2S*. 4R*) -N 2 -ter t-T'h + y^M 
x;p— n 1 — [ (5 -^nn-r>H-;i/-2-'TJW -4-ih+ 



(1R*. 2S*. 4R*) -N 2 - t e r t 



COOEt 




COOEt 
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2—>£D'v^ir>s?75> (4. 6 2 g) ss^od* 

^> (50ml) fc»#U MICT 5 - ^ D D-f > h'-jP- 2 - AM>t 
(3. 63g) , l-fc Hn^5/^>»/hUTl/-;H*ft« (2. 4 3 g) , 
1- (3-5?^^75yyabT^) - 3 -X3Mlo5j;i/#iH > a H 

(3. 45 g) tup*., i2^imfc. sj&i&co. l^jeafflftsjn^t, v 

^'JAWW^^n^h^?^- (BKfex^P : *\tt>= 2 : 3) T»® 
U «j8<b-&«i (5. 3g) £&&S#£LT#7c. 

1 H — NMR (CDC 1 3 ) 6:1. 26 (3H, t, J = 7. 1Hz) , 1. 
43 (9H, s) , 1. 35-2. 46 (7H, m) , 3. 91-4. 02 (1 
H, m) , 4. 10-4. 2 2 (2H, m) , 4. 7.9 ( 1 H, br. s) , 
6. 79 (1H, s), 7. 18-7. 40 (2H, m) , 7. 59 ( 1 H, 
s), 8. 00 (1H, br. s), 9. 13 (1H, br. s). 
[###1160] (1R*. 2R*. 4S*) -N 2 -tert-^^>*M 

^*;|/3px;p- i, 2—>#D'\=Hr>> ? 7$> 



1 ) ###| 1 5 7T#& (1R*. 3 S *, 4 S *) - 4 -7 / H~ 3 - 
(ter t -7b3ri'%)ltf-)lT5.;) */>7 D^1f>- 1 -AM^il? 

;i/X7fM^, ###ii 5 8 tn«btosrt*-c, (ir*. 2r* ( 4s*) -n 

2 - t e r t -7"h^yii^-j|/-4-Ih^^M^- 1. 2 -v^D 
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2) ±V&<D±fflbfr*>* ##091 5 9t^^T, *«fls^«r£*§;fc. 
X H — NMR (CDC 1 3 ) 6:1. 22-1. 72 (6H, m), 1. 34 

(9H, s), 2. 15-2. 28 (2H, m), 2. 41-2. 49 (1H, 
m), 2. 85 (1H, brs), 3. 62-3. 75 ( 1 H, m) , 3. 78 
-3. 92 (1H, m) , 4. 12-4. 28 (2H, m) , 4. 56-4. 6 
3 (1H, m) , 6. 88 (1H, brs), 7. 20 (1H, dd, J = 8. 
8 and 2. OHz), 7. 33 (1H, d, J = 8. 8Hz), 7. 52 
-7. 57 (1H, m), 7. 59 (1H, d, J = 2. OHz), 9. 24 

(1H, s) . 
MS (ESI) m/z : 4 6 4 (M + H) + . 

[##0916 1] (IS, 3S, 4R) -3, 4-X5j?3^>>'#D'V^tf->- 1 

(IS, 4S, 5S) -4-3— K-e-Ji-^-iUfS^Ci [3. 2. 1] 
?>-7 (J. Org. Ch em. , 1 99 6^, 6 It, 8 6 8 71) 
(8 9. 3g) &I^;-;M8 10ml) \Z®Mls. 2M7&m4ti- h U ?A 
*»Jft (2 1 3ml) tf>t>, £fiT3P3Mfl|#bfc. »«jE*«EETS* 

(^v*-tf-> : Ml?Jl'= 17:3) till, ffifc'&ttr (41. 2g) « 
CaO D -58° (C=l. 0, ^dd*M) . 

[##01162] (IS, 3R, 4R) -3-7yH-4-tHD^>^OA 

(IS, 3S, 4R) -3, 4-X.tf3ri»z/pa'\3ry->-l-%jUtf>m 
Xf^X^f^ (4 1g) £N, N-y^?;^A7S h* (3 0 0ml) 
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*>>U ^UiZTrnkTy^—VA (19. 3 g) , 7>Mb^HJ^A (2 3. 5 

g) suffifcOQAfc©^, 7 5*cti 3mmmtvft. Kfom&zmL. zm&m 

»^*2^AT«iftb;fc. «flET»££«*U fflBfc&ft (5 1. 5 g) £ 
CeO D +8° (C=l. 0, #DD#;PA) 

[##0916 3] (IS, 3R, 4R) -3- (t e r t-^^yM^ 
75/) - 4 - 1 F da^>- i - AM>1 ifJUXfJI/ 

(IS, 3R, 4R) -3-T> > F-4-t HD^->>/^n^l7->- 1-^7 
;i/#>K x^;pxt;^;1/ (5 1. 2 g) tert -y^I/S^M? 

t-b (6 8. 1 g) Ml^V (1 0 0 0ml) 5%/t7^A 

1)^X3^=4 : 1) Tiib, 'x+U-^&infcBflsU KSfc^tt 
(5 3. 6g) SiMStbtifc. 
CoO D +25° (C=l. 0, ^DD*;l/A) . 

[##0916 4] (IS, 3R, 4S) -4-7^^-3- (tert-^h^ 
yAKz;i/75/) ^o^-9->- 1 -i3)V-$>m XfJU^fA cfcj: 
(IS, 3R, 4R) -4-7^F-3- ( t e r t - 7*h^>M*^7 

(IS, 3R, 4R) -3- (tert-^h+->M»7$/) -4- 

t Kp^->v^p^if>- x^;wxx^;i/ ( 5 3 . 5g)& 

ckl/h'JXWS > (13 0ml) ^DD^^> (5 0 0ml) K:»flP 
U -10 15t)llW(C/^>7WxMDiJl? (4 2ml) *»T 
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2«pnMi#ix£. Rjsm&oxz\zim^ o. sm&mm (soomo &mT 

U MO (IS, 3R, 4R) -3- 

/) -4- (^^>x;i/^— >^a>v^-tf->- 1 -%)Vtf>M x^=- 
;uxx^;i/&#fc„ 

±SEffia2© (IS, 3R, 4R) -3- (ter t -^h^>tDV^~JVTS. 

/) -4- (^^>7.;^x;u^-» ->^o^-tJ->- 1 -#;i/#>^ x^ 

JH7t;|/£N, N-v^^f H (3 3 5ml) fcfcflfU 
MJ#A (6 0. 5g) &Jn*, 6 8-7 3t?l 6P#fI8»B$Ufc. fcmWt&Z 
«U 5«*»ISbT2 5 0ml 0»»*SSl/fe. SSt^©51R«I^b 

tY^^^A-cM, «jET»a*e*ufc. as*->'j*y;i/*7A^n 

(IS, 3R, 4S) -#(18. 4g) &&Zmm<k&to<D (IS, 3R, 
4R) (3. 3g) **n-etl*lftH#i:UT»fc. 

(IS, 3R, 4S) (a) D +62° (C=l. 0, ^na^I/A) . 

(IS, 3R, 4R) Ca) D -19° (C=l. 0, 9un&)V&) . 

[###116 5] (IS, 2R, 4S) -N 2 - (t e r t - ^h^M^- 
)V) -4-Xh^M-Jhl, 2-^D^1f>^75> 

(IS, 3R, 4S) -4-7^-3- (t e r t-^^->M»75 
/) 5/^D^lJ->- 1 -ts)V$>M Xf^XXfJV (4. Og) &x^y- 
)V (15 0ml) *5<ktfB|*x^ (150ml) ©jg-&»i£fc:»#U 5 X/t 

7s?^a«* (o. 5g) ^jn^., imnMT^mz-xnnmm^Xyt^ ?m 

m*?>4kL,ti<D%. «EET»«E£«SU *Hfl?&«r (4. 2 g) 
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[##0U6 6] (IS, 2R, 4S) — N 2 — (tert-^h^>Mfc 
M — N 1 — [ (5-^DD-f>h*~;V-2-<;W -4-xh+ 

(IS, 3R, 4S) — N 2 — (tert-^h+yM^-;W -4-Xh 
^S'jfr./Hfo/P- 1, 2 -->^P^tf->^T5> (4. 2g) $^DD^^ 

> <50mi) ^mzx s-i7uu^y^-)v- 2 -tDv^>m. 

(3. 33g) , 1-t KD^W/h'J7y-;H*»* (2. 52g), 
1- (3-y^f;i/75;^^) -3-I^M^5H 
(3. 15g) 12mffiM&l,f£o KMK:0. 1 *BJt*ftIfc£;0nA, 

^U*»7Ai'DTh^77^- (ftil^I/ : ^\^U->= 1 : 1) 
U fl|ja<b^4fir (4. 3 6g) LT#fco 
Co] D -27° (C=l. 0, ^DDTfrJl/iO .- 

[##0916 7] (IS, 2R, 4S) -N 2 - (tert-7h^>M^ 

- 4 - x h^Tjji/^-^-N 1 - [ (5-^;^n-r>H— ;u-2 — r 
;W ;p] -i, 2->^n^t>^75> 



(IS, 3R, 4R) -4-T^H-3- (N-t e r t-7h^>M#- 
^7S7) zs&U^^-l-fDV^m. JL^)\,3LXt)1 (5 00mg) * 
(10ml) izmmV. 1 0 %A7y>)AKl (50mg) £}JDX., 



COOEt 




0 
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tc. m-$&i?t7UU*?> (10ml) > N, N-y^fjl/*M75 H (10 
ml) izmmis. 5-y)l*U-( >Y—)V-2 -%)l#>m. (34 5mg) , 1 

(46 0mg) , 1 -kHn^>'^>ybU7y-;i/ (3 2 5mg) , N-X?- 

)v^)v^)y (4 8 5mg) ifiti smmm&vtzo mm*Wti£-rm 

M7A^D7h^77^- O*^/ — )V : z?S7Un*?>= 1 : 5 0) \ZTffi 

suu mmit^m (740mg) ^mM'&r^jvyT^tvxmc. 

X H — NMR (CDC 1 s ) <5:1. 26 (3H, t, J = 7. 1Hz), 1. 
52 (9H, s), 1. 67-2. 41 (7H,m), 3. 97 (1H, br. 
s) , 4. 15 (2H, q, J = 7. 1Hz), 4. 0 8-4. 2 2 (1H, 
m), 6. 83 (1H, s), 7. 00-7. 05 ( 1 H, m) , 7. 32- 
7. 36 (1H, m) , 8. 02 (1H, s) , 9. 51 ( 1 H, s) . 
MS (FAB) m/z : 44 8 (M + H) + . 

[##09168] (1R*. 2S*. 4R') -N 2 - (tert-yh^/M 
#-;U) -4 -X h^^TJ^^-jlz-N 1 - [ (5-^^-4, 5, 6, 7- 

f h7tFDWo [5, 4-c] trus?>-2— f;w #;m*x;i/| -1, 
2 - v ^ p ^^-y-^^T 5 > 



#^0U4 8 t^^feT, (1R*. 2S*. 4R*) -N 2 - (tert-^ 

>£5-j*^;i/-4. 5, 6, 7-fh7hHnf77n [5, 4-c] fcTUv 5 
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[##00169] (±) -z-istru^-ty-i-tDV-fcym. ^>i^;ux 
C00CH 2 Ph 




(±) - 3 -*/&W\tt>- 1 -j])U7$>m. (5 0g) £N, N->>^ 
)l>ft)l&7S. K (5 5 0ml) ^Th'JX^75> (170 

ml) , ^>^o$ H (6 1ml) £fln*.^ST 1 2mmm.WVtc, 7k&M 

(^it> :mkx.^)v=z : i) -e»i«u wmit&m (70. s g ) 

'H-NMR (CDC 1 3 ) 6 : 1. 6 6- 1. 7 6 (1H, m) , 2. 00- 
2. 13 < 3 H, m) , 2. 27-2. 29 ( 2 H, m) , 2. 58-2. 65 
(1H, m), 5. 13 (2H, s) , 5. 66 (2H, br. s), 7. 29 
- 7 . 3 8 ( 5 H, m) . 

[##0017 0] (1R», 3S*. 4R*) -3, 4 -X^->5>^ 0^+i-> 
-l-*)],7&>m ^>v^X7r;P 
C00CH 2 Ph C00CH 2 Ph 

P & 

(±) - 3 -->^n^\^-fe>- i -^;w^>^ ^>y;nxrJV (4 0 
g) Jy^DO/^> (5 0 0ml) MT4 D Ojii^m#®E 

( 8 6 g) SriJD* 2 ^r^J^Lfco 1 0 h U ^7 AtK*^^*. 2 0 
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V 



•£&i/V%¥Jl%5&t7U'?hlf : 77<<- (JSm.^)V : ^ij->= l : 9) 
T*f$3U Sgftfr^ft (23. 4g) £ (1R*. 3R*. 4 S *) -3, 4-X 
^->v^n^+f->-i-^;U^>^ ^>^X7f;i/ (12. lg) &m 

'H-NMR (CDC 1 3 ) 6:1. 39-1. 49 (1H, m) , 1. 75- 
1. 8 2 (1H, m) , 1. 90-2. 0 4 (3H, m) , 2. 30 (1H, d 
d, J = 14. 9, 4. 9Hz) , 2. 54-2. 61 (1H, m) , 3. 12 
-3. 14 (1H, m) , 3. 22-3. 24 (1H, m), 5. 12 (2H, 
s), 7. 30-7. 3 9 (5H, m) . 
MS (FAB) m/z : 2 3 3 (M+H) + . 

mmm 171] 

(1R*, 3S*. 4S*) - 4-75^-3 -hh'D^»^D^f>-l - 
C00CH 2 Ph 



(1R*, 3S*. 4R*) -3, 4-X#*->->^D'\^+f->- l-t>)\>#> 
M ^>yJH^fJl' (5 2. 3g) £N, N-^^f^*H75F 
(1 0 0 0ml) \zmm^. MfcT^-VA (21. 9g) , JyfbthU 1 ? 

a (is. lg) &mx7 o°c\zmmvx2 4mmm&vfe. mm^mmrm 

(6 1. 8 g) £&fifatt^£LT#7c. 
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*H — NMR (CDC 1 s ) 6:1. 51-1. 66 (2H, m) , 1. 9 1- 
1. 98 (1H, m) , 2. 07-2. 10 (1H, m) , 2. 27-2. 32 

(1H, m) , 2. 51-2. 52 (1H, m) , 2. 81-2. 86 ( 1 H, 
m), 3. 30-3. 36 ( 1 H, m) , 3. 70-3. 75 ( 1 H, m) , 
5. 13 (2H, s), 7. 30-7. 39 (5H, m) . 

[##001 7 23 (1 R*, 3S*, 4S*) -4- (N- t e r t-^h^y* 
M-;i/75 7) - 3 - 1 H D+i/ ^ n A+t >- 1 -*M>® 

C00CH 2 Ph 



(1R*. 3S*. 4S*) -4-T5^H-3-tHD^>^>^D^tf->-l 
-t))V-#>m ^>^X7fJP (5. 27g) ^rh7tHP77> (25 
ml) IliffU h'J^ac-;!/^^^^ > (5. 5 3 g) 43 £7JC 7 J< ( 0 . 55 
m 1 ) &iPASfiT2 0P#W»#U&. y-tert -r/^l^jfr- 

h (4. 8 2g) *3ta^-*6lC2l»|IW»feK»tfc. *««&«JET«* 
U ^'JAWW5A^D7h^77-f- (^v^+J-> : MM^)l= 2 : 1) T? 
*«U fl(jB<fb£-4b (6. 2 2g) *^»tt4fc£LT#fc. 
1 H — NMR (CDC 1 3 ) 5:1. 44 (9H, s) . 1. 59-1. 66 
(2H, m) , 1. 88-2. 00 (2H, m) , 2. 29-2. 32 (1H, 
m), 2. 80-2. 85 ( 1 H, m) , 3. 02 (1H, br. s), 3. 4 
2 (1H, br. s), 3. 59-3. 65 ( 1 H, m) , 4. 56 (1H, b 
r. s) , 5. 12 (2H, q, J = 12. 5Hz) , 7. 3 0-7. 3 8 (5 
H, m) . 

MS (FAB) m/z : 3 5 0 (M + H) + . 
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[#%0>J17 3] (1R*. 3S*. 4S 4 ) -4-N- (tert-^F^ 



(1R\ 3S*, 4S*) -4-N- (tert-^^>M^75 



(2. 54g) *w»x^-;w d5mi) izmmv. mmm<Di ox/^m 
K**DD^.**a«rFsaaT?2 oi^wfli^bfc. m&£3:£u 3*&«jeet» 

»U (1R*. 3S*, 4S*) -4-N- 

5 7) -3-th* p^\^th>- l -*;Usi5>BS$jfti6jft^t UT# 
Tec Z.t\**$;-)V (8ml) th;WX> (15ml) ©ffi-&»?fclC»fl?U 
MTh >J^f)I/y'j;^7^^>2MjS (10ml) &io*.£ffifcT 

(^1f-> : Six^Jl/= 1 : 1) TWSaU ^S-fb^ (1. 8 2g) £&t& 

1 H — NMR (CDC 1 3 ) 6:1. 44 (9H, s) , 1. 36-2. 32 
(7H,m), 2. 74-2. 82 (1H, m) , 3. 04 (1H, br. 

s), 3. 33-3. 47 (1H, m), 3. 55-3. 65 (1H, m), 

3. 6 8 (3H, s) , 4. 5 6 ( 1 H, br. s) . 

MS (FAB) m/z : 2 7 4 (M + H) + . 
[###117 4] (1R*. 3R*. 4S') -3-7^F-4-N- (tert 

^ $3i:a* (1R*. 3R*. 4R*) - 3 -75? H- 4-N- (t e r t-^h 



COOMe 




NHBoc 
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COOMe COOMe 

J 3 3 1 

NHBoc NHBoc 

(1R*. 3S*. 4S*) -4-N- (tert-yh^>M^~jP75 
7) - 3 -h HP^->v'i?o^ij-> - i -#;ptf>& ^?JI^X7fJl/ 
(1. 8 1g) S^nn^^> (3 6ml) fcitfl?U -7 S^KTh Ux? 
;i/T^> (4. 6ml), /^^J^-^D'JF (1. 6 3ml) Sfln*, 

&mvtc. ®m*M&TmmL. ym<o ur*. 3s* ( 4 s*) -4-n- 

(tert-^h+yM^75/) -3- >X)V*-)V**is) is 

msa© (1R*. 3S*, 4S*) -4-N- (tert-yh^>M^7 
-3- (^^>7.;p*-;u^-» ^^n^i7->- 1 -*;i/^>^ ^ 

f^XXfJ^N, N-i?>fJWA75 H (2 3ml) fc»#U 
MJ#A (1. 29g) SrJqx., 7 0 o CfcSnl^bTl 2I^Wi«^Lfc 0 

^7 7<- («MRX3=-;P : ^1t> = 3:17) TUSt, (1 R*. 
3R*. 4R*) -3-T^F-4- (N - t e r t - 7h^>M»7^ 
/) ~>t7as\3rD->- i ^fjH7r^ (8 5mg) <?: 

(1R*. 3R*. 4S») - 3 -T^H-4- (N-tert-7^M 
^;i/TS7) ">^n^U->-i-*;u^>Bg ^f;H7fJI/ (5 9 0mg) 
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(1 R*. 3 R*. 4 S*) : *H— NMR (CDC1 3 ) 6:1. 45(9 
H, s), 1. 35-2. 35 ( 7 H, m) , 2 . 45-2. 55 (1H, 
m) , 3. 73 (3H, s) , 3. 6 7-3. 84 (2H, m) , 4. 70 (1 
H, b r. s) . 

MS (FAB) m/z : 2 9 9 (M + H) + . 

(1 R*. 3R*, 4R*) 'H-NMR (CDC1 3 ) 6:1. 45 (9 

H, s) , 1. 5 6 - 2. 2 5 (7H, m) , 2. 6 8 - 2. 8 0 (1H, 
m), 3. 70(3 H, s), 3. 48-3. 68 (2H, m) , 4. 56 (1 
H. b r . s) . 

MS (FAB) m/z : 2 9 9 (M+H) + . 
[##0917 5] (1R*. 2S*. 4S*) -N 1 - (tert-^h^M 
#-;i/) -4 -j* h^-z/Xfrtf—fr- 1. 2-~>^D^U->i?T5> 



(1R*. 3R*. 4S*) -3-7^K-4- (N-tert-^h^M 
-;PT5y) ^da*1j->-;l -#;M?>gg ^XXf;M2 3 0mg) 
*IH*X3MP (8ml) «W»©10S6^9^A«**1D*, tKJSI 

(2 2 Omg) &»«tfe«I«»tUT»fc. 

[##0917 6] (1R*. 2S*. 4S*) — N 1 — (tert-^h + yM 
4?XJW -4-* b^'>^7Jl/^-;i/-N 2 - [ (5-^^;W-4, 5, 6, 7- 
fh7kh*W/D [5, 4-c] bfUv?>-2 — r;W i3)VtHzi)V\ -1, 



COOMe 




NHBoc 
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COOMe 




0 



N 
H 




N 



NHBoc 



##«4 8ii»OjfeT?, (1R*, 2S*, 4S*) -N 1 - (tert- 

3>t5-^I/-4, 5, 6, 7-f h^hHD^/n [5, 4-c] fcTU 
5»- 2 -*;P#>K UWAt^S 

X H — NMR (CDC 1 ,) 5:1. 46 (9H, s) , 1, 53-1. 95 
(5H, m) , 2. 17-2. 24 (1H, m) , 2. 50 (3H, s) , 2. 

50-2. 53 (1H, m), 2. 80-2. 96 (4H, m) , 3. 6 7 (3 

H, s) , 3. 6 9-3. 7 4 ( 1 H, m) , 4. 10 (2H, br. s) , 

4.8 8 (1H, b r. s) . 

MS (FAB) m/z : 4 5 3 (M+H) + . 
[###)177] (1R*. 2S*, 4S*) -N 1 - (tert-^b^>M 
;W -4-* h^->*;i/7jf-;i/-N 2 - [ (5 -&uw( > H— 2 — f 



##M i 5 9 £mHE0>2tt&T. (1R*. 2S*. 4S*) — N 1 — (tert 
1 H — NMR (CDC 1 3 ) 5:1. 33 (9H, s) , 1. 4 2-2. 47 
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(6H, m) , 2. 78-2. 88 (1H, m) , 3. 70 (3H, s), 3. 
86-4. 15 (2H, m), 4. 65-4. 75 (1H, m) , 6. 86 (1 
H, br. s ) , 7. 18-7. 3 8 ( 2 H, m) , 7. 57-7. 61 (1 
H, m) , 8. 3 2 (1H, br. s) . 
MS (ES I) m/z : 4 5 0 (M + H) + . 

[##01117 8] (1R, 3S, 4R) -3, 4 -X#*^$/£ u ^\^>- 1 

1) ###J1 6 9<hl^ac0^1:, (1R) - 3-->^n^-fe>- l 

>m ( J . Am. Chem. Soc, 1 9 7 8^, 100 #, 5 1 9 91) it* 
(ir) '-3-->^ p^\^=-t >— i — t))V$>Wi ^>y;n^T;^# 

2) ##0U1 7 Oil^ilO^l:, J:fE©£/«fr6^fc^£#fc 0 
MS (FAB) m/z : 2 3 3 (M + H) + . 

[##0U7 9] (1R, 3S, 4S) -4- (N- t e r t-7^y*M 
— ;i/T5/) - 3-fc HD^i/~>^o^it>- l -tnv^>m ^>> J ;i/x^ 

1) ##0!|1 7 lil^il^^T, (1R, 3S, 4R) -3, 4-Xt}^^> 

^da^>- i-#;M?>gg ^>^;pxx^;p^6, (ir, 3S, 4S) 
-4-Tv 5 F-3-fc Fn^isz/pWKtty- l -#;!/t£>^ ^>^xx 

2) #%#|1 7 2«h^©^T, ilEO^^^^'fb'g-tj^fCo 
MS (FAB) m/z : 3 5 0 (M+H) + . 

C##^l 8 0] (IR, 3R, 4S) -3-T^H-4- (N— t e r t-7 
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C00CH 2 Ph 



o 



NHBoc 



##09 1 7 4tmU(D^mX\ (1R, 3S, 4S) -4- (N-tert- 
'H-NMR (CDC 1 3 ) 5:1. 45 (9H, s), 1. 52-1. 6.6 



(2H, m) , 1. 83-2. 01 (3H, m), 2. 20-2. 28 (1H, 
m) , 2. 51-2. 54 (1H, m) , 3. 77 (2H, br. s) , 4. 7 
0 (1H, br. s) , 5. 15 (2H, ABq, J = 12. 2Hz) , 7. 3 
3 - 7 . 3 8 ( 5 H, m) . 
MS (FAB) m/z : 3 7 5 (M + H) + . 

[##8118 1] (1R, 3R, 4S) -Z-7VY-A- (N-tert-^ 



(1R, 3R, 4S) -3-T^K-4- (N- t e r t - ^>M#- 

;PTsy) ^D^-y->-i-^j;^>^ ^>^nxfji' (3. 5g) £ 

fh7tHD77> (13 0ml) , tK (16ml) fc»#U 3k»T*K-fcU 
(2 9 1mg) £in*_, 1 0#^^KML^#£Mtt7to 2 O^imS 

Y ^77^- W^7-;k^DD/^>=l : 2 0) fc#U (1 R, 
3R, 4S) -3 (N-ter t-7^->M«7S;) 



COOMe 




NHBoc 
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*st7ns\tt>-i-%)\,7&>m (3. 34g) &$&&tbVt<b£lsT&1t. z: 
n&**;—)\< (18ml) , h;UX> (64ml) fc»«¥U XftThV* 1 ? 
;k>U;^77^^> (2Mffig, 6. lml) ^j&Q*., 1 0#&£i&fcKbT 

M7A^D7h^77^- (IHIX^ : ^\=Ht>=l : 4) T'iSb, ftS 

(3. 35g) *ifti««tUT#fc. 
*H — NMR (CDC1 3 ) 5:1. 45 (9H, s), 1. 57-1. 63 
(2H, m) , 1. 82-1. 85 ( 1 H, m) , 1. 95-1. 99 (2H, 
m), 2. 20-2. 28 (1H, m) , 2. 48-2. 51 (1H, m) , 
3. 73 (3H, s) , 3. 78 (2H, br. s) , 4. 7 0-4. 7 2 (1 

H, m) . 

MS (FAB) m/z : 2 9 9 (M+H) + . 

[##0018 2] (IS, 2R, 4R) — N 1 — (tert-^h^Mz 
)V) -4-* h*->#;i/#-;|/-N 2 - [ (5-^3^-4, 5, 6, 7-^h 

5kHnWD [5, 4-c] eys»-2 — f;M -1, 2- 

1) #^0!I1 7 5t»^feT, (1R, 3R, 4S) -3-75>F-4- 
(N-tert-^h^Mz;i/75y) ->*d^h?->- 1 -;fr;MS>g& 

^^VXXtM^, (IS, 2R, 4R) -N 1 - (tert-yh^M 

2) ###|1 7 6 tra«O^SsTf, ±B2©£fifr83<k 5-^3^-4, 5, 6, 7 
-f^kHD^/n [5, 4-c] ¥Vz?>-2-%)l#>m. U^A* 

MS (FAB) m/z : 4 5 3 (M + H) + . 
[###1183] (1R*. 2S*. 4S*. 5R*) -4, 5-i?kFD^>- 

I, 2 -^P^U->5?*;U3j?>|ft S?>f^X7fJP ^ (1R*. 
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2S*. 4R*. 5S*) -4, 5-i?tFD^>-l, 2-->^D^i7">^ 



COOMe 
4, 5-c i s 

(±) -cis-4-^DA^t>-l, 2-Vt})Vi^>m. i?*^)V2L7, 



(2 0 g) ^7jc(3 0ml) iTirh- (9 0ml) " ©iB-&»«Ek:» 
*U N-^^^l/TKUV-N-^i/H (18g) L-WtuftttMk* 
X 5 A ( 1 . 0 g ) ^tJQ AT^T 1 7 BtK^ b fco 40t fcftjffl 

U5^*^L^:©^, N-^^;^;^U >-N-^->H (llg) £#0*. 
4 0CT4 l^^bfco ^^o#yiz;wfc^*5?A£M*U «£M 

^;i/=l : 4) TfltSgU HC3ft (5. Og) £HJiKU SC^b^ (6. 2 g) 

a H-NMR (CDC I 3 ) 6:2. 09-2. 13 (4H, b r. s) , 3. 
13 (2H, br. s) , 3. 68 (6H, s) , 3. 90 (2H, br. s) 
MS (FAB) m/z : 2 3 3 (M+H) + . 
C##M184] (1R\ 2S*. 4R*, 5S*^fe«lR*. 2 S *, 4S 
*, 5R*) -4, 5-^Tv^H-l, 2-->^a^V>^)^>m 
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MeOOC 




COOMe 
4, 5-cis 

##Wl2 7tPO«0^ftT, (1R* ( 2S*, 4S*, 5R") -4, 5- 
<1R*. 2S*, 4R*, 5S*) -4, 5-^tHD^>-l, 



1 H — NMR (CDC 1 s ) (5:1. 81-3. 13 (6H, m), 3. 64- 
3. 7 1 (2H, m) , 3. 7 3 (6H, s) 

[###J185] <1R*. 2S\ 4R\ 5S*£fc«lR*, 2S*. 
4S*, 5R*) -4, (ter t-yh+5/*M^75y)'- 

1, 2-5/^n^U->^*;V'#>Bft S^SMPXyWU 



COOMe 
4, 5-cis 

(1R*. 2S*, 4R*. 5 S*£;£telR*, 2 S *, 4 S *, 5R*) -4, 5 
-S>7S>H-1, 2— >d7p^-y->i?^j;^>^ -WJUXt^ (9 0 0 
mg) $fh7hHD77> (1 0 0ml) C»fl?U ^-ter t-7?-)Vi? 
ts)V^~r-Y (3g) tl0%/l7v^$ (180mg) £2JH>L, tK*^8S 
T2 2l$IHJ«#Lfc. MiK^z**b75:0^, 5^C>?- t e r t 
tfj— b (1. 5g) tl 0%A7v!)^i (9 0mg) «lB7Lzk*ft«rF 5 



NHBoc 




NHBoc 
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mmRfeZtto mmzm^v, mm&mm^, ^^ywww^^nv 
bif^y^- e\*-y-> : mmx.^)v= i : 1^2 : 3) Tisi^ WMfc&m 

(5 7 0mg) ^6«iUTf#fc. 
1 H— NMR (CDC 1 3 ) 6:1. 4 4 (18 H, s) , 2. 08 (4H, b 
r. s) , 2. 87 (2H, br. s), 3. 69 (6H, s) , 3. 83 (2 
H, br. s), 4. 98 (2H, br. s) 
MS (FAB) m/z : 4 3 1 (M+H) + . 

[##0iJ18 6] (1R*. 2S*, 4R*) -N 2 - (tert-^^vM 



-4-^;i/A ; E'i';p-N 1 - [ (5-^no-f>F-;u-2-^;i/) # 



(1R*> 2S*. 4R*) -N 2 - (tert-7"h^>M^;W -N 1 - 
[ (5-^nn^>H-^-2-<;i/) #;p#-;i>] 

-1, 2-->^n^iJ->J?T5> (5 9 0mg) (3ml) *S«fc 

i^f h7kh*D77> (6mi) u iMM*mki-bvv& 

(2. 5mi) &ms.\zTtia%.. 1 2mmm&vrzo mm&m&h. 

(1R*. 2S*. 4R*) — N 2 — (tert-7h+y*M-;W -4-* 
^Tj^i—N 1 - [ (5-^DD-r>F-;p-2— r;P) -1, 2 

-y^7 DA^>i?75 >©t h U ^At^fc, CLtltrN, N-^/WWl' 
A75K (4ml) fcH»U ^SfCTv 5 - tert -^JUv^M^- h 

(6 5 4mg) , mmfrmr^-vi* tig) &sn*., ls^rwifc. ^ 




C0NH 2 
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U»*7A^07h^77>{- (> ? ^nD^^>: js$J— )V=47 : 3) 
T«§SU ^S<fb£-#J (8 2mg) StfiH#tUT#&. 
MS (ESI) m/z : 4 3 5 (M + H) + . 

[##0*18 7] (IS, 2R, 4S) — N 2 — (tert-^^M- 
;W — N 1 — [ (5-^nn-f>Mi/-2-fjW -4- (n, 



(IS, 2R, 4S) — N 2 — (tert-^h^i'M^) — N 1 — 

[ (5-^on-f >h-;w-2— r;u) -4- (xh+->*Mr 

-1, 2-'>^O^U->>?75> (1. 5g) 5f h7tHD77> 
(10m I) *3j;^X^y-;i, (10m I) fcfcMfU 5«Jt7|cRfltf- HJ ?A 
(1. 2 9ml) £Jn*., SHIT? 1 8 WMHfflHfcbfc. 5MC10%^X 

U ^$£N, N-^^;I/3Jn;1/AT5 K (2 0ml) fc»#U S?*3\>KT^ 

> iii(7 9img) , l- o-s^^Ts/r/nt^w -3-x^ 

A^5F MI (8 0 6mg) , 1 - t ^D^W/ h U 
*SJ«F (6 4 4mg) fc«ktfHJx^;nrS> (2. 2 4ml) Sfltlx., 1ST 
7RfBia^b/t. SSfcv^^T^ WS&ttL (5 2 7mg) , 1- (3->> 
y^T5 7 zfu\±)V) - 3 -X^;i/i7;^vM $ K Jftg^ft (6 2 0mg) , 




0. 



N 
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1-t Fn*5/«*>V'MJ7V— JVlXm® (49 5mg) &&Zfh VJL^)V7 
(8 9 6ml) £iiJDU SIK1 5«fflHI#bfc. JEJfc*c£»ttU fflR 

yjV*7Ai?0-7 h£^:7-f — (5^DD*^> : ^^y— ;i/=9 5 : 5) T** 
«U ftjgfc'&tt (1. 4 9g) ^fi7^77XW«i:bT#fc. 
1 H — NMR (CDC 1 3 ) 6:1. 52 (9H, s) , 1. 71 (1H, 
m) , 1. 8 9 (2H, m) . 2. 1 3 ( 1 H, m) , 2. 3 0 (1H, m) , 



2. 65 (1H, s) , 2. 89 (3H, s) . 3. 07 (3H, s) , 4. 0 
1 (1H, br. s) , 4. 20 (1H, s) , 4. 82 (1H, br. s) , 
6. 79 (1H, d, J=2. OHz) , 7. 23 (1H, dd, J = 8. 5, 
2. OHz) , 7. 35 (1H, d, J = 8. 5Hz) , 7. 59 ( 1 H, 
s), 8. 02 (1H, s), 9. 54 (1H, s). 
MS (ES I) m/z : 4 6 2 (M + H) + . 
[##0318 8] (IS, 2R, 4S) -l-T^F-2- (N-tert-7 
h^>#Jl/#-;KrS/) -4- [N— (tert-») ^WN^-OW ^ 



(IS, 2R, 4S) -l-T^H-2- (N-ter t-^m*M- 
^75 /) - 4 - ^ h4 : v*;i/tt->^OA^> (5 0 9mg) £^h5t 
Vuy^y (40. Oml) fcfcTtojcg&flsU^A (lllmg) 

35<£tf* (5. Oml) Sr^inA, ltT36. 5H#|HIift#L&. SNKSttfiE 



H 
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tssu gsstczK, immmm u. 6.4m n ^jp*., ssmeet^u 

&§5<E>(1S, 2R, 4S) - l-7^F-2 - (N-t e r t-^h^/M 
^OD^> (2 5ml) , N, N-^^*M75H (2 6 0/il) £ 

ijp^-nk^Ta^u $e»tc^i7 t ij;i'^DU h (21'6/ii) %m%.. tiT 

l^m^U^o ^^TJKD^^^fc. *#T, t e r t-^75> 
(1 1 3 Otf 1) 1 4B#f B m^Ufeo SJ&^Kl, Zk, y^DD> 

37^- (^+h> : mm^Jl= 2 : 1) Kfl-U (19 7mg) £ 

1 H — NMR (CDC 1 3 ) 6:1. 25-1. 35 (9H, m) , 1. 3 5- 
1. 4 5 (9H, m) , 1. 55-2. 0 0 (6H, m) , 2. 20-2. 30 
(1H, m) , 3. 7 0-4. 8 0 (3H, m) , 5. 3 0-5. 4 5 (1H, 
m) . 

MS (FAB) m/z : 3 4 0 (M + H) + . 

[#5f#! 1 8 9 ] (IS, 2R, 4S) -N 2 - (tert-/F+yM^ 
)V> -4- [N- (tert-^W JiJW^-IM -1, 2-v^n^\^+f- 



NH 2 

###14 7 (is, 2R, 4S) - l-T^K-2- 

(t e r t - yh^»>M^-;P75/) -4- [N— (tert -^;W # 
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'H-NMR (CDCI3) 6 : 1. 2 0 - 1. 3 5 (9H, m) , 1. 44 
(9H, s) , 1. 5 0-2. 2 0 (9H, m) . 2. 9 0-3. 0 0 ( 1 H, 
m), 3. 84 (1H, br) , 4. 94 (1H, br) , 5. 34 (1H, b 
r) . 

[##0ill9O] (IS, 2R, 4S) — N 2 — (te r t-7^i/*M- 
M -4- [N — (tert-yfW fcJWtt-OW -N 1 - [ (5-^ DO 

-f >h-;v-2— r;w -1, 2-~>?D'\^it>^75> 



##^J1 5 9i|^jt©^)£T, (IS, 2R, 4S) -N 2 - (tert-^ 
h^risXJVtf-JV) -4- [N— (ter t -^)V) i3)Vn^)V\ -1, 2 
-e>^D^i7->^T^>^J;t^5-^DD>i'>F— 2 -AM>|*6I 

'H-NMR (CDC 1 3 ) 5:1. 33 (9H, s) , 1. 35-2. 30 
(16 H, m) , 3. 90-4. 05 ( 1 H, m) , 4. 15-4. 25 (1 

H, m) , 5. 0 4 (1H, br), 5. 42 (1H, br), 6. 65-6. 

90 (1H. m) , 7. 19 (1H, dd, J = 8. 8, 1. 7Hz), 7. 3 

7 (1H, d, J = 8. 8Hz) , 7. 59 ( 1 H, br) , 8. 13 ( 1 H, 

b r) , 10. 5 1 (1H, s) . 

MS (ESI) m/z : 4 9 1 (M + H) + . 
[#*W19 1] (3R) - 1 -^>i^U-3- (tert-y^7x^ 
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N — ' 



OTBDPS 



Ph 



(3R) - l-^>^-3-kHn^>l£niJv?> (500/iD $5<fctf-f 
(46 6mg) *N, N-^WM75K (15ml) 
U MTt e r t-^j^7x-^>'JMniJ H (1. 5 7ml) *$n?L 



^- (/\+ij->;ftii^=3 : i) f C #L, MHfr&tt (1. 2 7 g) «ft 

'H-NMR (CDC 1 3 ) 5:1. 05 (9H, s) , 1. 70-1. 85 
(1H, m) , 1. 90-2. 00 (1H, m), 2. 45-2. 65 (3H, 

m), 2. 70-2. 80 (1H, m) , 3. 50-3. 70 (2H. m) , 

4. 35-4. 45 (1H, m) , 7. 20-7. 45 (1 1 H, m) , 7. 6 

0-7. 7 0 (4H, m) . 

MS (ESI) m/z : 4 1 6 (M + H) + . 
[19 2] l-^>iytKU^-3- (tert-^^i^y'JM^ 



Ph 
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L H-NMR (CDC 1 3 ) 6:1. 01 (9H, s), 2. 90-3. 00 
(2H, m) , 3. 4 0-3. 5 0 (2H, m) , 4. 36 ( 1 H, s) , 4. 
40-4, 50 (1H, m), 7. 10-7. 20 (2H, m), 7. 20- 
7. 3 0 (4H, m), 7. 30-7. 40 (1 0 H, m) , 7. 55-7. 6 
5 (4H, m) . 

MS (ESI) ra/z : 4 7 8 (M+H) + . 

[###U9 3] c i s-N 1 , N 2 -k*x (^>^;v^>-^;i/^-;w -4 

PhCH 2 00C^ r ,, 

H HN 

^C00CH 2 Ph 

4->-^D^-t>-l, 2-iST=i> (4. Og) &7K(2 0ml) 

tTth-h'jjp (20ml) (DM&mmzmffi^. ^DDti^>^ 

(7. 66ml) , mWtXVVA (14. 9 g) *M?L. tSl?3 0^I#l/ 

feo Kj^m^mzm^^ wuutzy-ammi,, mmm^mm-km^m 

*7A^n7h^7>f- <5?*nn**» Tfltigu mm&m (8.. 2 2 
g) £&Sfi@#<tLT*§fc. 

'H-NMR (CDC 1 3 ) 6:2. 0 3 (2H, m) , 2. 5 3 (2H, d , 
J = 17. 1Hz) , 3. 77 (2H, m) , 5. 03 (2H, q, J = 12. 
3Hz) , 5. 09 (2H, q, J = 12. 3Hz) , 5. 59 (2H, s) , 
7. 3 2 (1 OH, rn) . 
MS (ES I) m/z : 3 8 1 (M + H) + . 

[##^J194] (1R*. 2S*) — N 1 , N 2 -tf* {^>~J)V^zyts)V^ 
-)V> -4-hh-D+y-l, 2-^DA^>y75> 
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PhCH 2 00C^ N ^k v ^ 

H LI M 

^C00CH 2 Ph 

c i s-N 1 , N 2 -tfX (sO*?)V**zsjjM—)V) -4-ist7W\3r± 
>-l, 2-i?T$.> (lOg) Si*fh7kpD77> (70ml) IzMffi 
U •&?>z?*3 L )VX)l7'( Fftft: (7. 4ml) £0 < CTJn;L, 



T#}|ll4I^F»Lfc 4 SM(:3(c^Ati, jS*I©^^>*^?L, im& 
imttfr V U (80ml) , 30 KiMMt;*** (80ml) £}J[] 

7A^DYh^77^- (BSfcx^W : ^\^U->= 2 : 1) TUMBL, 
#7 (9. 2g) ^ifinyMitxffc. 

'H-NMR (CDC 1 3 ) (5:1. 9 8 ( 1 H, m) , 2. 0 8 ( 1 H, 
m) , 2. 3 0 (1H, m) , 3. 4 3 (2H, m) , 3. 7 3 ( 1 H, m) , 
5. 06 (6H, m) , 7. 32 (10H, s) . 
MS (ES I) m/z : 3 9 9 (M+H) + . 

9 5] (±) -c i s-N 1 , N 2 -tf* i^>i?M^it^=L 



PhCH-OOC^,^/ 1 
N | 

H UM 

^C00CH 2 Ph 

- 6 0 < CT?<%^J$T, t+t'j;^nuH (9. 9ml) $-^oo^^> 
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(90ml) izmMVrcmmziS^frXJU-fcJri/F (8. 2ml) $ 
St: (1R*. 2S*) -N 1 , N 2 -h*X {*>V)Vtt5s1])],tf~M -4- 
kHD+S/-l, 2->-^D^it>> ? TS> (9. 2g) Orh7tFD77 
> (9 0ml) ^^-^tiBTLfc. li$F«m£-4 OC£T#i&U hUX^V 
7S> (2 6ml) fc-glcin^fc. -^©li; £M3;T:#iaU S^BU^b 

A^7A^n7h^77^- (^X^:^\^>=1 : 1) irmmv. 
WMtt&Ql (8. Og) &ifcS*ftH#£LT#fc. 

'H-NMR (CDC 1 3 ) 5 : 2. 2 7-2. 4 3 (4H, m) , 2. 78 
(1H, dd, J = 14. 4, 3. 9Hz) , 3. 86 (2H, m) , 5. 08 
(4H, m) , 5. 2 2 (2H, m) , 7. 3 2 (10H, m) . 

MS (ES I) m/z : 3 9 7 (M+H) + . 
[##0)J19 6] (±) -c i s-N 1 , N 2 -k^ (^>i?;i/^-+->^;l/^- 

)V) -4, 4-v** h+v'- 1, 2-^PAW^75> 



(±) -c i s-N 1 , N 2 -t£X (*>i?)V**f- 9 slJ)Vft=.M 
v-i, 2-^nA^ir>i?7a> (3. 8 9g) £*^y-;Ml 5ml) 
trb7th*n77> (15ml) ©jg<&#ifcK:ig«*U 2, 2-v*h*~>:/ 
PA> (10. 7ml) , p- h;i/X>x;i/4N>@t (18 7mg) £jfjn*_, ^ 




OMe 



COOCH 2 Ph 
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)l : s\*r*)->= 1 : 2) THi?L/, Ufc6tt (3. 5 4 g) t«ft7^7 7 

*H — NMR (CDC 1 3 ) 6:1. 30-1. 41 (4H, m) , 1. 93 
(1H, m) , 2. 38 (1H, m) , 3. 19 (6H, s) , 3. 46 (1 

H, m) , 3. 59 (1H, m), 5. 03 (2H, q, J = 12. 5Hz), 

5. 09 (2H, q, J = 12. 5Hz) , 7. 32 (10H, s) . 
[##091 97] (±) -cis-N 1 - [ (5 -^0 0<>F— )V- 2 — f 

)V) fS)V^—)Vl -4, 4-S>* h^-l, 2-->i7 0^-y->^T5>^ct 

(±) -c i s — n 2 — [ (5-7DD-f>H-Ji/-2H;W 7j;^-;h 

-4, 4-5>*M 1 S'-l, 2 -">^D^17->^T5> 



(±) -cis-N 1 , N 2 -t*x (^>v?;u^->^j;i/^-;i,) -4, 4- 
s^h^v-i, 2-vi?o^t>>?75> (i. 4 5 g) 

(12ml) fc»#U 10^7^A-^$ (2 9 0mg) £Jn*., 

0B#RWt#L7Co 2£fcl OX/t^i^A-ftX (2 9 Omg) 

(lomi) &mmis8mmm£Vfco Rfsmtt?* bzm 

U #$t£$ft*g&, B££N, N-i?^^*;VA75P (10ml) 

U 5-^nP-r>H-;P-2-*;PaK>|ft (3 2 0mg) , 1- (3-v 5 *^ 

;i/T^y^ptr;w -3-i^*;n?^5h iii(3 7 7mg) , 1- 

t: HD^y^>>/h'J77- ;H*«I* (3 0 1mg) , N - * ^H^M* U > 
(3 6 0ml) £jE}Q*_, mffirC 1 4 bfc. S^^^MtK^^ h U A 
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U^Yif^yj- (^DD^> : 9 3:7) T?^g|i^®{L, 

(±) -c i s-N 1 (££:teN 2 ) - [ (5-^PO-r>K-JP-2-^;U) 
#;V#:z;W -4, 4-v^h^'>-l, 2 -->^D^it>^T5> (9 8 
mg) :fc«fc?jC (±) -c i s-N 2 (iJfcteN 1 ) - [ (5-^DD-f>K-;u 
-2— f;w -4, 4->?^h^>'-i, 2 -s^n^ij-^T 

(10 5mg) £#fc 0 
(±) -c i s-N 1 (£fc&N 2 ) - [ (5-i?no-f>MV-2 — r M 
-4, 4->*j* h*>— 1, 2-^n^U->i?75> : 




'H-NMR (CDC 1 3 ) 5:1. 48 (2H, m), 2. 08 (2H, 
m) , 2. 34 (1H, d, J = 13. 1Hz) , 2. 78 (1H, dt, J = 
2. 9, 13. 1Hz) , 3. 18 (3H, s) , 3. 23 (3H, s) , 3. 
76 (1H, m), 6. 24 (1H, d, J = 8. 3Hz), 6. 79 (1H, 
s) , 7. 23 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 35 (1H, 
d, J = 8. 8Hz) , 7. 60 (1H, d, J = 8. 8Hz) , 9. 53 (1 
H, b r . s ) . 

MS (ESI) m/z : 3 5 2 (M + H) + . 

(±) - c i s-N 2 (I^fciN 1 ) - [ (5-*PO-r>F-;l/-2— UV) 
% )V] -4, 4-*?*h*i'-l, 2->^0'V^->^7$> : 




'H-NMR (CDC1 3 ) 6 1. 8 5 ( 1 H, m) ,1. 9 9 (1H, m) , 
2. 39 (1H, br, J = 13. 2Hz) , 2. 88 (1H, m) , 3. 26 

(10H, m) , 4. 0 0 (1H, m) , 6. 7 7 (1H, s) , 7. 2 3 (1 
H, d, J = 8. 5Hz) , 7. 37 (1H, d, J = 8. 5Hz) , 7. 61 

( 1 H, s), 9. 49 (1H, br. s). 
MS (ES I) m/z : 3 5 2 (M + H) + . 
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9 8] (i)-ci s-N 1 , N 2 -h*^ ('OSW^y'* 

)V> -4, 4- (i, 2— xtf-vy***^) -l, 2 -->^n^+f->yT5 

> 



PhCH 2 00C^ J 




^C00CH 2 Ph 

(±) -c i s-N 1 , N 2 -HX (^>SW**5/*;M*=;W -4-** 
V-l, 2-yi?OA+D->y75> (4. 0 g) *IS*fh7tHn77> 
(30ml) fcittKU I?I/>^>J3-JI/ (5. 6ml) , p-h;i/X>7JW 
(1 9 2mg) &Jn*., ^ST?1 7WMBi«^bfc. £Jfc*fc£fi&fti|fc&*g!S 

7A^D7^57^- (W»x^;P : ^+h>= l : l) t?»»U glSte^ 
% (4. 23g) $^ffiH^tLT#fc. 

'H-NMR (CDC 1 3 ) 6:1. 65-1. 71 (4H,m), 2. 00 
( 1 H, m) , 2 . 11 ( 1 H. m) , 3 . 4 9 ( 1 H, m) , 3 . 7 3 (1 
H, m) , 3. 93 (4H, s) , 5. 03 (2H, q, J = 12. 2Hz) , 
5. 08 (2H, q, J = 12. 2Hz), 7. 32 (10 H, s) . 
MS (ESI) m/z : 44 1 (M + H) + . 

[#%0I|1 99] (±)-cis-N 1 -[ (5-^nD-T >H— 2--f 
)V) M -4, 4- (1, l—X&VZ/tt^s) -1, 2-v^n^N 

^>>?T5>:fc«fctf (±) -c i s-N 2 - [ (5-^aP-f>H-;U-2- 
■<)V) ji)\>ifr-)V\ -4, 4- (1, 2— X^l/>^^v') -1, 2-v^D 
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##0U 9 7 tra«©^Scfc«kt), (±) -cis-N 1 , N 2 -tfX 
SWa^S'fcJWSxJW -4, 4- (1, 2 — X^l/>i^3^» -1, 2--> 
£n<M"fr>3;75>*»&* (±) -c i s-N 1 (tfctiN 2 ) - [ (5 
QD'f>Hh2-'fJM #;m*x;W -4, 4- (1, 2— X^k>^^ 
v) -1, 2->^0^>iJ75>^ (±) -c i s-N 2 (SfcttN 
*) - C (5-^DD-<>MI/-2- f;W -4, 4- (1, 2 

(±) -cis-N 1 (£&«N 2 ) - [ (5-^DD'f>H-;l/-2-<;i/) 
#;u#x;i/l -4, 4- (1. 2— X^>5>tf-*5/)'-l. 2-->^D^1t 

1 H — NMR (CDC 1 3 ) 6:1. 68-1: 8 1 (4H, m) , 2. 11 
( 2 H, m) , 2. 87 (1H, td, J = 3. 9, 11. 2Hz), 3. 77 
(1H, m) , 3. 97 (4H, s) , 6. 27 ( 1 H, d, J = 7. 6H 

z) , 6. 80 (1H, s) , 7. 24 (1H, d, J = 9. OHz) , 7. 3 

5 (1H, d, J = 9. OHz) , 7. 61 (1H, s) , 9. 47 (br. 

s, 1H) . 

MS (ESI) m/z : 3 5 0 (M+H) + . 

(±) -c i s-N 2 (SfcteN 1 ) - [ (5 - ^DD-f>H- JU-2 — ( )V) 
*)V$ZL)V] -4, 4- (1, 2— X^U>>?^-» -1, 2-i >#a'\JrD- 
>> J 75> : 
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1 H — NMR (CDC 1 3 ) 6:1. 65 (2H, m) , 1. 88 (1H, 
m), 1. 96 (1H, m) , 2. 31 (1H, dd, J = 12. 9, 3. 2H 
z) , 2. 9 6 (1H, m) , 3. 9 8 (1H, m) , 4. 0 2 (4H, s) , 
4. 12 (1H, m) , 6. 77 (1H, s) , 7. 06 ( 1 H, br. s) , 

7. 23 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 37 (1H, d, J = 

8. 8Hz) , 7. 62 (1H, d, J = 2. OHz) , 9. 49 ( 1 H, b 
r . s ) . 

MS (ES I) m/z : 3 5 0 (M + H) + . 
[##092 0 0] cis-N 1 , N 2 -fcTX (tert-yh+vM^jW 
-4-i/^D^\^r-fe>- 1, 2-> f T5> 



->*-4-$^o'v*Hr>- 1, mmm. u. og)^7K(4o 

ml) ^Jz^T-feh-hU^ (4 Om 1) fc»#U v 5 - t e r t -r/h^v-* 
— h (11. 8g) , h U IW=> (12ml) £fln;t, ^fiT? 
4. 5P#|HH*#L;fc. S^STKlca^*, ^DO^^^aiiiU S>*D 

^•9->=l : 4) T*tS3U SJBfc&Mf (6. 12g) £&t&@#<hLT#fco 
1 H — NMR (CDC 1 3 ) 6:1. 44 (18 H, s), 1. 98 (2H, d 
d, J = 9. 3, 15. 9Hz) , 2. 48 (2H, br. d, J = 15. 9H 
z) , 3. 66 (2H, br. s) , 4. 88 (2H, br. s) , 5. 58 
(2H, d, J = 2. 7Hz) . 

[###!2 0 1] (1R*. 2S*) — N 1 , N 2 — tfX ( t e r t —~7 V^f-i/ft 




NHBoc 
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NHBoc 



cis-N 1 , N 2 -tfX (tert-^h^>*M-;W 
tt>-l, 2-> J T^> (6. lg) £*S7R^l^hKn:7 7> (40ml) 
fCi£#?U 3((?&TI:#7>-^^fK;i/7^ Hi# (2. 2 2ml) SrUnx., 

1 mfc#m&fr V U ? 3 0 XjflK^b*** (50ml) £ ft]*.* 

^JW7A^D7h^77^f- (»»X3\>I/ : *\=HJ->= 1 : 2-»2 : 1) T? 
HSL/, ^Jg^b^ (6. lg) $ifi»tUT#fc. 
1 H — NM R (CDC 1 3 ) 5:1. 42 (9H, s) , 1. 43 (9H, 
s) , 1. 8 3- 1. 6 7 (5H, m) , 2. 15 ( 1 H, m) , 2. 22 (1 
H, s) , 3. 3 4 (1H, m) , 3. 7 8 ( 1 H. m) , 4. 15 (1H, 
s) , 4. 98 (1H, q, J = 9. 0Hz) . 5. 02 ( 1 H, q, J = 9. 
0Hz) . 

MS (ESI) m/z : 3 3 1 (M + H) + . 
[###J2 0 2] cis-N 1 , N 2 -tf7. (tert-y^>M») 
- 4 --t^rV- 1 , 2-y^D^1f>^75> 



0 




NHBoc 
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WJJV^D'JK (8. 2ml) ti?*3 L )VZ>)V&*i'} z (6. 8ml) fci? 

2uu*?y Cioomi) izmffih, -6 onc^u (ir*. 2s*) 

— N 1 , N 2 -tfX (tert-^^>M#-JW -4-kh'o^^-l, 
2-^D^U->>'T5> (£#St3-#©^-£-4&) (6. 32g) 0rh7k 
HD77« (8 0ml) zm&^-^KSn^ 1 ^^L-fe 0 -4 0 < C^T# 

au h'jxws^ (2imi) $jjn^., ^tasTHisu 3P#TO7jc(c:a 
7h^7>f- (mwt^jv : ^i*>= 1 : 1) -c*tigu ^jSte"^ 

(3. 8g) S^H#tbT#fc. 

1H-NMR (CDC 1 3 ) 6:1. 43 ( 9 H, s) , 1. 44 (9H, 
s), 2. 36-2. 24 (3H, ) m, 2. 39-2. 44 (2H. m) , 
2. 75 (1H, dd, J = 14. 6, 2. 9Hz) , 3. 66-3. 81 (2 
H, m) , 4. 9 5-4. 9 0 ( 1 H, m) , 4. 9 7- 5. 0 3 (1H, 
m) . 

MS (ESI) m/z : 3 2 9 (M + H) + . 

[##0U2 0 3] (±) -c i s -N 1 , N 2 -t?7. (tert -7*h+yM 
#^i;u) -4-* h+y<5y - 1 , 2-->^a^D->^TS.> 



NOMe 




NHBoc 



cis-N 1 , N 2 -b!X (tert-7*h^K-JW -4-:<MfV- 
1, 2-y^DAW>775> (1. 5g) (30ml) Kl*» 

U 0-^^kHD^yJl/75> (5 7 2mg) , tfUv> (7 3 7 

ml) ZtiaX. 7P*M«j*Lfc. SifiWE*«»a7k*llP^., TOx^;p 
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^)l:^tt>=l : 4) TiSl, &)Hfr&#J (1. 5 2 g) &m&m&£L 

1 H — NMR (CDC 1 3 ) 6:1. 4 4 (18 H, s), 1. 64 (1H, 

m), 2. 16 (2H, m) , 2. 44 (1H, m) , 3. 45-3. 63 (3 

H, m) , 3. 8 2 (3H, s) , 4. 9 3 ( 1 H, m) . 

MS (ESI) m/z : 3 5 8 (M+H) + . 
[#%032O4] <1R*. 2S*. 4R* (^fc«4S*) ) — N 1 , N 2 -tf* 
(tert-^h^M-JW -4- (tert-yf;^7iz;k>'j;i/ 
-1, 2-->^D^i7">>?T5> (£#g14#A) 



NHBoc 




NHBoc NHBoc 



9 1 &N4Ke>^rtt££&, (1R*. 2S*) — N 1 , N 2 -h** 
(tert-7h^yM») -4-hHD^>-l, 2 -^P^1t> 
v75> (ifcteSttft:©*!^) ^e»^«<b-&^<&#fCo Sfc, (1R*. 
2S*) — N 1 , N 2 -tfX (tert-7h^>*M-JW -4-tHD^> 
-1, 2-v^0^i7->>?T5> (3£#Si£#B) &®JRb-fc. 
1 H — NMR (CDC 1 3 ) 6:1. 03 (9H, s), 1. 39 (9H, 
s) , 1. 4 0 (9H, s) , 1. 7 2 (1H, m) , 1. 8 6 (1H, m) , 
2. 13 (1H, m) , 3. 2 4 (2H, m) , 3. 65 (1H, m) , 4. 8 
3 ( 1 H, m) , 7. 3 7 ( 1 0 H, m) . 

[##0112 0 5] (1R*. 2S*) - 4-T-fe b*->-N x , N 2 - fc:X 
(tert-7h^Mz;W -1, 2-->^D^+|->^7$> C£#S 
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NHBOC 




NHBoc 



(1R*. 2S*) — N 1 , N 2 -tfX (tert-^h^>WzjW -4 
-kFP*S/-l, 2-^n^f>5?73> (St#»tt#B) (1. 74 
g) £tfU^> (15ml) fc*#U &*If» (5ml) SrUn^., Sfi7?4B 

h^77^ - : >= 1 : 3) T?*»§Sb> SS<b-&#J 

(1. 9 6g) ft*H&»rf*tt£LT*fc. 

'H-NMR (CD.Clj) <5 : 1 . 4 3 ( 1 8 H, s) , 1 . 8 9 (2H, . 
m) , 2. 10 (3H, s) , 2. 19 (1H, m) , 3. 35 ( 1 H, m) , 
3. 69 (1H, m) , 4. 86 (1H, d, J = 8. 3Hz) , 5. 00 (1 
H, d, J = 8. 3Hz) , 5. 11 (1H, s) . 
MS (ESI) m/z : 3 7 3 (M+H) + . 
[^2 0 6] (1R*. 2S*) — N 1 , N 2 -£7. {^>V)V^^)V^ 



PhCH,00C^A^> 
N | 

H HN 

^C00CH 2 Ph 

jfeKaHfrteUtfA (6. 4g) $Th7th*D77> (5 0ml) K»»U 
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SM^X^WX— 2 2. 5ml) -78^30^1 
fzo (±) -c i s-N 1 , N 2 -tfX (^>^Jk**->#;M*-;i,) -4-* 
*V-1, 2-i^^D^l7->> f T5> (3. Og) ©rh7th*n77>M 
(50ml) *-78lT?iTU30»Lfc t £jfc$c£ 3 KM*)** 
(10 0ml) fca€?3i*» SJX^X—yJW (50ml) SJn*., IJ&T10 

*hr#l&. s^^s^mx^jufttffib, mmm*mnfim*m3-vvv2±* 

: #QD>JvH^=0 : 1 0 0~1 : 19) KlT2gii#§gU mMtt&® 
(3£#S1£#A) (7 8 0mg) fcfcfifcttflHMfcfcbT, 
(A^Stt^B) (1. lg) $fifi|»*iUT#&. 
£#J|&#A : 

X H — NMR (CDC 1 3 ) 5:1. 26 (3H, s), 1. 27-2. 08 
(6H, m) , 3. 48 (1H, br. s) , 3. 59 (1H, br. s), 
5. 0 2- 5. 0 9 (5H, m) , 5. 33 ( 1 H, br. s) , 7. 30- 
7. 3 2 (1 OH, s) 
MS (FAB) m/z : 413 (M+H) + . 
£#g&#B : 

l H-NMR (CDC 1 3 ) 6:1. 25 (3H, s), 1, 29-2. 07 
(6H, m), 3. 39 (1H, br. s), 3. 82 (1H, br. s), 

5. 0 2-5. 2 3 (6H, m) , 7. 30 (10H, s) 

MS (FAB) m/z : 4 1 3 (M + H) + . 
[###12 0 7] (1R*. 2S*) -4-kKP^>-4-^5 : ;i'-l, 2- 
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H 2 N 




(1R*. 2S*) — N 1 , N 2 -t*x (^>s>;fc**5/*;P3fo;w -4-h 

(7 8 Omg) (10 0ml) {CIO %^^P^7A^m 

(3 5 0mg) %mmv, *mMT5mmm&i>rc:. mm&m&v, mm&m 
mg) ^m^m^mtLxnrco 

1 H — NMR (CDC 1 3 ) 6:1. 22 (3H, s), 1. 25-2. 48 
( 1 1 H. m) , 2. 62 (1H, br. s), 2. 78 ( 1 H, br. s). 
[##012 0 8] (1R*. 2S») -4-tHD^>-4-^5 1 ;V-l ( 2- 



#*flj2 0 7tra*l:UT, (1R*. 2S*) — N l , N 2 -tf* (^>>Ml/ 

-4-t KP4 i ^-4-^5 i ;u- 1, 2 — n^i*-^ 

1 H — NMR (CDC1 3 ) 6 :1. 17 (3H, s) , 1. 39-1. 79 
(llH.m), 2. 10-2. 18 ( 1 H, m) , 2. 55-2. 61 (1 
H, m) 

[###J2 0 9] (1R*. 2S*) — N 1 — [ (5-^DO-f >K-;i/-2— f 




HO 



NH. 
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5> &&m&&A) i (1R*. 2S*) — N 2 — [ (5-^nn-f>Hh 
2 — OV) ijfrtf— ;w -4-kHn^>-4-^-i, 
>^75> (£#||f£#A) <&S-&4& 

##fl)3 Oi^cD^T, (1R», 2S*) -4-bHD*S/-4-^ 

X H — NMR (CDC 1 8 ) (5:1. 32 (3H, s), 1. 34-2. 29 
(6H, m) , 4. 42-4. 7 0 (4H, br) , 7. 13 (2H, s) , 

1 

7. 50 (2H, s), 8. 00 (1H, s) , 11. 0 (1H, br). 
[###12 10] (1R*. 2S*) — N 1 (SfettN 2 ) - [ (5-*on-f> 

F— ;w-2— <;w -4-tFn^v-4-*3Mi/- 1, 

DA+f>^75> (£#iM£#:B) 

##0»J1 2 5 tmm<Dj5mX\ (1R*, 2S*) -4-tHO^>-4-^ 
9\>V-1, 2-'>^D^iJ->>?7S> (3£&gf£#B) t5-^OD-f>^- 

'H-NMR (DMSO-d 6 ) 5:1. 18 (3H, s) , 1. 23-1. 9 
6(6H, m), 4. 12-5. 60 (4H, br), 7. 11-8. 59 (5 
Him), 11. 8 ( 1 H, b r ) 
MS (FAB) m/z : 3 2 2 (M + H) + . 

[##01211] (1R*, 2S*) -4- (tert-»^7x^->'J 
JVttzstW) -1, 2-->^D^U->^-;i/ 
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OH 



1) 3-S/^D^-fe>- 1 -*9S—)V (5. Og) £N, N-zS*7-)\,fc)l 
A7$ h* (5 Ora 1 ) KtfiT. -4 5. & s S—)\> (3. 93g), 
tert-^WDDy7irJk>7> (14ml) *JP^LT 2 2P#RSJ8U$b 

^UWA^DTh^?^- (^1t-> : »BfcX^;W= 3 0 : 1) *T?«f 
KU (±) -4- ( t e r t - ^f ^7i^VV'J JVt^'>^fiW -1 
->-^n^-fe> (16. lg) ^ifiWiiLTHfc, 
X H-NMR (CDC 1 3 ) 0:1. 05 (9H, s), 1. 20-1. 35 
(2H, m) , 1. 7 0-1. 9 0 (3H, m) , 2. 0 5-2. 2 0 (2H, 
m) , 3. 55 (2H, d, J = 5. 9Hz) , 5. 67 (2H, s) , 7. 3 
5-7. 50 (6H, m) ) , 7. 65-7. 75 (4H, m) . 
MS (FAB) m/z : 351 (M + H) + . 

2) ##0U 8 3 tmmojy&i;, (±) -4- (ter t-^i?7ir 

'H-NMR (CDC 1 3 ) (5:1. 0 4, 1. 05 (t o t a 1 9H, eac 
hs), 1. 29-2. 09 (7H, m), 2. 05 (2H, s), 3. 44- 
3. 51 (2H, m) , 3. 5 2-3. 6 7 ( 1 H, m) , 4. 0 0, 3. 96 
(totallH, eachbr. s), 7. 35-7. 4 4 (6H, m) , 
7. 6 3-7. 6 6 (4H, m) . 
MS (FAB) m/z : 3 8 5 (M + H) + . 
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[###12 12] (1R*, 2S*) -4- (tert-^^7i=JW>U 

;w**5/^^) -l, 2 -if (^^>7.;^-;i/^>-) ->^p^-y-> 

^OTBDPS 



(1R*, 2S*) -4- ( t e r t -^J^^iZJl/i/UM+^f 

;i0 - l, i-i/Zu^tti/VHr—yv (4. 2g) th'jxf;i/75> 
(9. lml) <Di?#un*?>m%i (3 0 0ml) iz^^>XM=L^n^ 

-rh* (2. 5mi) so'ctsstui. smmmftvtc. fc^mz-Tzszuu* 

7^- (^1f>:iHKX^=3 : 2) T^SL, «Kk£tt[ (4. 9 g) £ 

1 H — NMR (CDC 1 3 ) 5:1. 04, 1. 05 (total 9H, e a 
ch s) , 1. 31-2. 29 (7H, m) , 3. 07, 3. 08 (tota 
1 3 H, each s), 3. 09, 3. 10 (total 3 H, each 

s) , 4. 11 (2H, dt, J = 7. 1, 0. 73Hz) , 4. 65-4. 
72 (1H, m) , 5. 11, 5. 08 (total 1H, each br. 
s) , 7. 3 9-7. 43 (6H, m) , 7. 61-7. 64 (4H, m) . 
[###1213] (1R*. 2S') -4- (tert-7*W7i-Jk>U 
frttisttM -1, 2-i^T>?H->^P^1J-> (.tLfcm&fcA&kXttLfc 
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mmmi 2 7 tmmoJJtik-V, (1R*. 2S*) -4- (tert-» 

J H-NMR (CDC 1 3 ) 5:0. 8 8 ( 1 H, m) , 1. 0 6 (9H, 
s), 1. 24-1. 30 (2H, m) , 1. 63-1. 66 (1H, m) , 

1. 89-1. 92 (2H, m) , 2. 00-2. 05 (1H, m) , 3. 37 
-3. 42 (1H, m) , 3. 52 (2H, br. t, J = 6. 0Hz) , 3. 
92 (1H, br. s), 7 . 37-7. 45 (6H, m), 7. 63-7. 6 
5 (4H, m) . 

i£#^tt#B : 

1 H — NMR (CDC 1 8 ) 3:0. 88 (1H, m), 1. 05 (9H, 
s) , 1. 13-1. 43 (2H, m), 1. 79-1. 8 4 (3H, m) , 

2. 02-2. 06 ( 1 H, m) , 3. 34-3. 38 (1H, m) , 3. 47 
-3. 51 (2H, m), 3. 94 (1H, br. d, J = 2. 9Hz), 7. 
3 7-7. 4 5 (6H, m) , 7. 6 2-7. 6 4 (4H, m) 

[##05214] (1R*. 2 S*) -4- (t e r t -7<?)W7 ^—JVisV 

)v***s*^)V) -1, 2-i"7u^*v>vT^> (.±Lwm i tm&) 
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1 2 8 tmmo^m-V, OR', 2 S *) - 4 - (tert -:79\>P 
^7x=Jk>U^*^WW -1, 2-^T^K^^P^tf> (&#Ste 
#A) ^6«jBlTs-&4fet#fc. 

1 H — NMR (CDC 1 3 ) 6:1. 05 (9H, s), 1. 09-1. 76 
(7H, m), 2. 76-2. 79 (1H, m) , 2. 98 (1H, br. 
s), 3. 48-3. 49 (2H, m), 7. 36-7. 41 (6H, m) , 
7. 6 4-7. 6 6 (4H, m) 

C##^J215] (1R*. 2S*) -4- (ter t-yfJ^7i-Jl/y'J 
-1, 2-^DA^f>>?75> OMmiS:#B) 




##«SJ12 8ti^O^T> (1R*, 2S*) -4- (tert~W 
i?7i^5/'j;^^WW -1, 2-i?7 9 S F=/2w\*rV> Ofc#J*te 
#B) *5«Hft;'&tt£»&. 

1 H-NMR(CDC1 3 ) 6:1. 05 (9H, s), 1. 42-1. 79 
(7H, m) , 2. 7 0-2. 7 3 ( 1 H, m) , 3. 01-3. 03 (1H, 
m), 3. 44-3. 49 (2H, m), 7. 37-7. 42 (6H, m), 
7. 6 4-7. 6 6 (4H, m) 
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[##0112 16] (1R, 3S, 4S) -3-7i?H-4- (N-tert-^ 



(1R, 3S, 4S) -3-7^h'-4- (N- t e r t-^h^Mfc 

)VT^ /) >-^n^i^>- 1 -#;M*>m ^>-/^x^t;i^ (4. 4g) $ 

rh7tHD77> (16 0ml) , * (20ml) «fl?U ^TtK^U 
(3 6 6mg) ^ijq^L, 1 Oft'&m&izmVffl£&Mtf%Lo 2 0^IE 

;k^DD^^>=l : 10) fcTMglU gSSte^ (1. 8 6g) 

'H-NMR (CDC 1 8 ) 6:1. 47 (9H, s) , 1. 72-1. 73 
(2H, m), 1. 82-1. 90 (3H, m) , 2. 05-2. 10 (1H, 

m) , 2. 77-2. 80 (1H, m), 3. 49-3. 65 (2H, m) . 

MS (FAB) m/z : 2 8 5 (M+H) + . 
[##032 17] (1R, 3S, 4S) -3-7>>K-4- (N-te r t 



COOH 




NHBoc 




NHBoc 



(1R. 3S, 4S) -3-T>?H-4- (N- t e r t-7h^>W- 
;i/T57) S'^D'vHJ-^- 1 -X)V$>W. (1. 86g) £>>*h^->X^> 
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(2 0ml) k:«f#U - l 5X:\z^n^na€m^vy^)U (l . 0 2 
ml) , N-*^)WV*V> (8 6 0mg) £2jd>L, 1 0#ffl|«#Lfc. #fffl 

(3 7 Omg) (4ml) OSHHHWfcUfc. TK&UnA, J&j&S 

5^ : 'V*U">- 1 : 1) izxmmh, Wm&® (1. 3 5g) 

l H — NMR (CDC1 S ) <5:1. 46 (9H, s), 1. 33-2. 20 
(7H, m) , 3. 5 2-3. 5 5 (2H, m) , 3. 64-3. 81 (2H, 
m) . 

MS (FAB) m/z : 271 (M + H) + . 
[#%0J2 18] (1R, 3S, 4S) -3 -TS^F-4- (N-tert-^ 
h*~>;*7;M*x;PT5/) -l- (t e r t-^;^7x^->'JM4 1 ^ 
3^10 D^v^-tf> 



&*mio7 tmmo-fimz&y). qr, 3s, 4s) -3-t> ? h-4- 

(N- t e r t -y^4 i '>*;^^^^-;^TSy) -l-kh'D^f^aA 

'H-NMR (CDC 1 s ) 5:1. 06 (9H, s) , 1. 45 (9H, 
s) , 1. 53-2. 16 (7H, m) , 3. 51 (2H, d, J = 6. 4H 
z), 3. 61 (2H, br. s), 7. 36-7. 46 ( 6 H, m) , 7. 6 



OTBDPS 




NHBoc 
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3-7. 6 6 (4H, m) . 

MS (FAB) m/z : 5 0 9 (M+H) + . 

[###12 19] (IS, 2S, 4R) — N 1 — (tert-y^/Mfc 
;W -4- (t e r t -^^7i-;k>U M*y^?;W — N 2 — [ (5 
-*^)l-4, 5, 6, T-rh^th'a^/n [5, 4-c] tT'J> 5 >-2 

-*f;W )V\ -l, 2-v'^p^-9->> ? t^> 

^OTBDPS 




1) (1R, 3S, 4S) -3-7^^-4- (N- t e r t-^b^>W 
m;i/T57) -1- (t e r t-^fJI/^i-^'JM^^^fJl') S^D 
^\=Ht-> (2. 5 9g) Sr^^/-;U (5 0ml) 10%/t7^A 
IK* (2 0 0mg) Srjn^., **ft«ET2 OWrlBUt^bfc. fclii&SatiaLfcOD 

: ^PP^^>= 1 : 2 0^1 : 1 0) fcT»«U (IS, 2S, 
4R) -N 1 - (tert-^h^l/^W -4- (tert-»y 

7x-;^ijj^^fjw -l, 2 -^n^+r^y^ (1. 66 

2) #%^J4 8 ti^aOTj^T, (IS, 2S, 4R) -N 1 - (tert-7* 
h^z/tUVtf-M -4- (ter t - ^^7x=**>y^*/^^) 
-1, 2-->i7n^1i->v'T5>^J;73*5-^5 1 ;P-4, 5, 6, 7-rh7 
tFnf77D [5, 4-c] hf'J^>-2-AM>i U^*Atf»>S*« 

1 H — NM R (CDC 1 3 ) 6:1. 05 (9H, s), 1. 29 (9H, 
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s) , 1. 56-1. 5 8 (3 H, m) , 1. 80-1. 8 4 (2H, m) , 
2 . 00-2. 05 ( 2 H, m) , 2. 49 ( 3 H, s), 2. 80-2. 81 

(2H, m) , 2. 90-3. 00 (2H, m) , 3. 48 (1H, br. 
s) , 3. 5 8-3. 6 9 (4H, m) , 3. 84 (1H, br. s) , 7. 3 
5-7. 4 4 (6H. m) . 7. 63-7. 65 (4H, m). 
MS (FAB) m/z : 6 6 3 (M + H) + . 

[###12 2 0] (IS, 2S, 4R) -N 1 - (tert-^h^>M#r 
Jl) [ (5-*^JU-4, 5, 6, 

tHnWn [5, 4-c] tf'J> J >-2-<;W #;M^;k] -l, 2-~> 

^OH 




(IS, 2S, 4R) -N 1 - ( t e r t -~7 Y^-zstl )Vt£-)V) -4- 
(t e r t -»^7x-;k>'JM^y^f JW -N 2 - [ (5-*3MU- 
4, 5, 6, 7 -rh7t KD^Tl/P [5, 4-c] tf'J^>-2 — # 
;P#-;t/| -l, 2-^^o^\^>> J T^> (l. 25g) $f h7tFo7 
7> (3 0mL) td}gfi?U fh7^7> ; E-^70UF (l^WWR, 
2. 5mL) SriFPA, Sfi1?3aF«Uc. &&£MJEET®5£U >>^PP.* 

*££g*U ^^U^^kft^A^PVbi^:^- (*^y-;W::^p 
D^^>=1 : 2 0-1 : 10) £T*iS3U iHjSte^ (5 4 0mg) 

*H — NMR (CDC 1 8 ) 5:1. 31 (9H, s), 1. 37-2. 37 
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(7H, m) , 2. 50 (3H, s) , 2. 7 6-2. 8 2 (2H. m) , 2. 
89-2. 98 (2H. m) . 3. 56-3. 75 (5H, m) , 3. 9 1- 
3. 94 (1H, m) , 4. 8 0-4. 8 2 (1H, m) . 
MS (FAB) m/z : 4 2 5 (M+H) + . 

[##092 2 1] (1R*. 2R*. 4S*) — N 2 — (tert-yh^>M 
— N 1 — [ (5-^on<>h'-;i/-2- f;W -4-fc 



(1R*. 2R*. 4S*) -N 2 - (tert-^h^M») — N 1 — 
[ (5-^no^f>H-JI/-2- r;W - 4 -x b^>#;U2)?-;i, 

- 1, 2 -i^i7U^V>^T5.> (7 3 5mg) ft5?2rDa**> (1 0 

m i ) izmmv, - 7 8 yyw;^^^A 1 «^^^*>» 

R (5ml) 3ftfflft&tt, 0trr?3 04HW*Ufc. -7 8*ClCTffifn 

^y-JU= 1 9 : 1) Tilt, *JEIfc£tt (4 8 0mg) *«6ftHft:il/T# 

X H — NMR (CDC 1 8 ) (5:1. 20-2. 30 (7H, m) , 3. 60- 
3. 86 (4H. m) , 4. 64 (1H, br, s) . 6. 87 (1H, s) , 
7. 20-7. 48 (3H, m), 9. 15 ( 1 H, br. s). 
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MS (ESI) m/z : 4 2 2 (M+H) + . 

[#.##12 2 2] (1R. 2R, 4S) — N 2 — (t e r t-^h+v'M*- 
)V) -N 1 - [ (5-^DD'f>H-;i/-2-f;W -4-tFa 



m^M2 2 1£®m<Dljmz£V, (1R, 2R, 4S) -N 2 -(tert 

— N l — [ (5-^onK>K-;p-2 — r;W 
— -4-ih^Mzji/-i, 2-5/#a^i7->^T5>x3\U/#>e> 

MS (ESI) m/z : 4 2 2 (M + H) + . 
[##M2 2 3] (1R*, 2S*. 4R*) — N 2 — (tert-^h^>M 
— N 1 — [ (5-^np-o^-;i/-2-<JU) # -4- 
(l-kh'D^-i-^^x^W -l, 2-->i/d^ij->^T^> 



(1R*. 2S*. 4R*) -N 2 - (t e r t -?V*istl)Vi£~)V) — N 1 — 
[ (5-^on^>h*-;i,-2— f;w - 4-x N^i/*;PzH~;u 

-1. 2 -^^n^1f>^TS> (2 0 0mg) CD5"h^tHP7^>^ 




BocHN 
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(10ml) tl. (2. 27ml) £-7 8X;\Z 

^7A^D7h^77^- (^fV^lX^Nl : 3) -e*»$!{U ^ 
JHflJ&to (1 1 5mg) ^Ifill^iLTffc. 

'H-NMR (DMSO-d 6 ) (5:1. 04 (6H, s) , 1. 33 (9H, 
s), 0. 97-2. 05 (7H, m) , 3. 80-4. 02 (2H, m) , 
6. 43 (1H, m) , 7. 01 (1H, br. s), 7. 16 (1H, br 
d, J = 8. 8Hz) . 7. 41 (1H, d, J = 8. 8Hz) , 7. 68 (1 
H, s),8. 03-8. 14 (2H, m) . 
MS (ESI) m/z : 4 5 0 (M+H) + . 
[###12 2 4] (1R*. 2S*. 4R*) — N 1 — [ ( 5 D n-f > 

-2— r;w) -4- (i-tHo^>-i-^jHfjW - 1, 



(1R*. 2S*. 4R*) — N 2 — (tert-^h+'>M«) -N 1 - 
[ (5-5'Dn-i'>H-;i/-2— f;w -4- (l-hFn^>- 

l-^^x^W -l, 2-->£n'v^if->>?x$> (9 8mg) <z>x^y- 
(5ml) \Z4mjmMi?*tt> (10ml) SSfiKTCJuA, 121^ 

mmfristz. m&Tmm^^i^ mmfc&® dooms) ^m^mmiiv 
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l H-NMR (DMSO-d 6 ) 6:1. 07 (3H, s) , 1. 08 (3H, 
s) , 1. 10-2. 08 (7H. s) . 3. 6 0-4. 0 6 (2H, m) , 
7. 19 (1H, dd, J = 8. 8 and 1. 6Hz) , 7. 27 (1H, 
br. s) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 72 (1H, br. 
s) , 7. 92 (1H, br. s) , 8. 43 (1H, d, J = 6. 8Hz) . 
MS (ES I) m/z : 3 5 0 (M + H) + . 
[##0112 2 5] (1R*, 2S*. 4S*) -1, 2 -X#*>/- 4 h*^ 




1) (1R*. 3R*. 4R*) -4-3-h*-6-^l7-tf'>^a [3. 2. 

1] *??>-7-*> (2. 8g) *fh7t}«n77> (2 7ml) $5<fctf 
zR (3ml) CD^^fc^b, (0. lml) £iP;L, lP#PiSJM&jt 

ffiLfto mM&MmT&^L, (1R*. 3R*. 4R*) -3-th'n^>-4 
-3-H^/td^\^1t->-1-^;P3K>^ (3. 2 3g) §ifi@*«!:tT# 

2) ±fg<£SJ5ST#Sn*:£^% (3. 22g) $fh7tKD77> (5 0 
ml) KigfllU 5!k^T^7>->?^5 L ;i'X;i/7^ Km (2Mfh7t^D7 
z?>mm, 4 7ml) £JD*_, MKT 1 2 l^j£#bfco MJE~R§&£©£ 
U SiS^vyo/t/-^ (10ml) te*#U g.mzXlMl&miki'h 

u»7Atk^ (i2mi) ^jn*., i2^imfc. mm* s ft® mm\zm 
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8SU fflQVL{KT> : E~V&7kmSL* i&ft*SteKT?Jffi#dfei*U fctTKBIfflr^* 

(»»I^:^>=1 : 2) T»«U (1R*. 2 S *, 4S*) 
-1, 2-J#^-4-kHD^f^D^U-> (1. 25g) «I 

3) ±IB2) 0KJ6:TJ#6nfc4j«* (4. 6 3 g) *rh7th'D77> 
(5 0ml) fc»*U -7 StiKrclf;*, (hU^^S^U;W 75F#U#A 
(0. 5«3feb;i^X>»tt, 8 0ml) Sim*., W»fcTl OflflBWfcbft, 3 

SMtoWP (2. 9 3mi) ^Un^.feo ot;3rc#?4&«ii$M«#u g&fn&ft; 

T>^X»7A*^J£T^X>^Lfc^, ^X^X-^T^Lfc. 

i : 4) t?*«u mm<t^m (3. 7g> *#n6»«*tbT»fc. 

X H — NMR (CDC 1 3 ) 6:0. 89-1. 63 ( 5 H, m) . 1. 8 0- 
2. 0 5 (2H, m) , 1. 8 9-3. 0 6 (4H, m) , 3. 16 (3H, 
s) . 

[##032 2 6] (1R*. 2R*. 4S*) - 2 -TW- 4- * b*r>>*^)V 



##Ml5 5i^©^i?, (1R*. 2S*. 4S*) -1, 2-X.-$*zs 
l H-NMR (CDC 1 ,) 5:1. 45-1. 70 (5H, m) , 1. 77- 




OMe 



OH 
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1. 95 (2H. m) , 1. 98-2. 08 (1H, m), 3. 30 (2H, 
d, J = 6. 8Hz) , 3. 35 (3H, s) , 3. 4 5- 3. 6 5 (2H, 
m) . 

[##002 2 7] (1R*, 2R*. 4S*) -2- (tert-^h^M 



OH 

5 q iimmo-^m-v. qr*, 2r*. 4s*> -2-7^-4- 

'H-NMR (CDC 1 3 ) 5:1. 35-2. 01 (16H, m) , 3. 05 
(1H. br. s) , 3. 32 (2H, d, J=7. 1Hz) , 3. 34 (3 

H, s), 3. 44-3. 62 (2H, m), 4. 59 (1H, br. s). 
[###12 2 8] (1R*, 2S*. 4R*) -1-7W-2- (tert-^ 



m%Wl 5 7 tmUVfimi?. (1R*. 2R*. 4S*) -2- <t e r t- 

1 H — NMR (CD C 1 3 ) 6:1. 3 1-1. 93 (16 H. m), 3. 27 
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(2H, d. J = 6. 4Hz) , 3. 32 (3H, s) , 3. 57-3. 70 
(1H, m) , 3. 67 (1H, br. s), 3. 95 (1H, br. s). 
[###12 2 9] (1R*. 2S*. 4R») -N 2 - (tert-^h^l, 
-4-* h^SoWl'- 1. 2 -->i7P^+?->>'T5 > 



##0J4 7 (1R*. 2S*. 4R*) -l-TW-2- 

(ter -4- 

[###12 3 0] (1R*. 2S*, 4R*) — N 2 — (tert-^f^M 

— n 1 — [ (5-^no-r >h— ;i/-2— <ov) %j\,tf-jv] -4-* 



###J 1 5 9 £R«fc;fr8rc, (1R*. 2S*. 4 R*) — N 2 — ( t e r t 

<k 5 - p p -f > K 2 - # e> mm<k&® SWfc. 
'H-NMR (CDC1 3 ) 5:1. 12-2. 31 (16 H, m), 3. 14 
-3. 30 (2H. m) . 3. 34 (3H, s) , 3. 92 (1H, br. 
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s) , 4. 13 (1H, br. s) , 4. 88 (1H, br. s) , 6. 82 
(1H, s) , 7. 21 (1H, br. d, J = 8. 8Hz) , 7. 33 (1 
H, d, J = 8. 8Hz) , 7. 60 ( 1 H, s) , 8. 09 ( 1 H, br. 
s) , 9. 42 (1H, br. s) . 
MS (ESI) m/z : 4 3 6 (M + H) + . 
[##002 3 1] (1R*. 2S*. 4R*. 5S*) -N\ N 2 -tf* (^>>> 
)V) -4, 2-vi7D^1f>^Ta 
(1 R*. 2S', 4S*. 5R*) — N 1 , N 2 -tfX (^>^;V^>^ 
j3)\,-&-)V> -4, S-^tr-'D^-l, 2-^aA+U->v'75>©l^ 



##001 8 3 £ra«©#8sT, cis-N 1 , N 2 -k*X (^v^**^* 
[##0!I2 3 2] (1R*. 2S*. 4R*. 5 S *) — N 1 , N 2 -t*7. 

-4, 5— rv^atfU5 ; >s?^v'- 1, 2-^0^ 

*if->> f X5>:fe«fctf (1 R*, 2S*, 4S*, 5R*) — N 1 , N 2 -tf* 

>> > ;i/^5>*;P3i?-;i/) -4, 5 — rv^ne'jf>w>'-i, 2-->^ 




NHC00CH 2 Ph 



4, 5-cis 
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NHCO0CH 2 Ph 
4, 5-c i s 

(1R*. 2S*. 4R*. 5S*) — N 1 , N 2 -EX (^SWfr^rS'lfr/l'tf 
-4, 2 P^*+h>>>TS 

(1R*. 2S*. 4S*. 5R*) -N 1 , N 2 -EX i*>i?frtt$'iJ)V#=. 
)V) -4, 5-^tHo^'>-l, 2 -1/9 W\*r^yV7^ XDM&%!) 
(1. Og) £^h^fcFn:7^> (2 0ml) fc*fl?U 2, 2-v>*h4^> 

zfuny (44 3mi) , tru^n^A p - h;px>x;^^— h (61 
mg) £Jn*.> £i&T?2P#|iaft#Lfc. 2, l-V^Y^-Juny (2ml) 

*1*>=1 : 2-*l : 1) (1. 1 0 g) *%&7*:)Vy 

'H-NMR (CDC 1 3 ) 5:1. 50 (3H, s) , 1. 54-1. 64 
( 2 H, m) , 1. 66 (3H, s), 2. 16-2. 19 (1H, m) , 2. 
39 (1H, br. d, J = 14. 2Hz) , 3. 4 7-3. 4 9 (1H, 
m), 3. 80-3. 82 (1H, m), 4. 16-4. 19 (1H, m) , 
4. 25 (1H, s) , 4. 95 (1H, d, J = 8. 1Hz) , 5. 03 (2 
H, d, J = 12. 0Hz) , 5. 08 (2H, d, J = 12. 0Hz) , 5. 
21 (1H, d, J = 8. 1Hz) , 7. 31 (10H, s) . 
[#t«fl|2 3 3] (1R*. 2S*. 4R*. 5 S *) -N 1 - [ (5-^DCK> 
K— )V-2 — <)V) -4, 5 — rvynt!U^>> f ^^- 1, 2 
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-zspW\*-V->>>7 (1R*. 2S*, 4S*. 5 R *) — N 1 — 

[ (5-*DD-f>K— )V-2-' OV) jl)Vtf— Jl>l -4, 5— IW/uVVf* 




4, 5-c i s 



##0U 9 7i»^CJ;0, (1R*. 2S*, 4R*, 5S*) -N 1 , 
-1, 2-^o^*1f>^7$>35J;tf (1 R*. 2S*. 4S*, 5R*> - 

n 1 , N 2 -t*x (^>v f ;u^^*;u^-;u) -4, 5— r yyotru^^e? 

'H-NMR (DMSO-d 6 ) 5:1. 44 (3H, s) , 1. 47 (3H, 
s), 1. 59-1. 72 (2H, m), 1. 93-1. 96 (1H, m), 
2. 23-2. 26 (2H, m), 2. 66-2. 69 (1H, m), 2. 93 
-2. 95 (1H, m) , 3. 6 0-3. 6 2 (1H, m) , 4. 15-4. 1 
6 (1H, ra), 4. 22 (1H, s), 7. 15 (1H, s), 7. 17 (1 
H, dd, J = 8. 5, 2. 0Hz) , 7. 43 (1H, d, J = 8. 5H 
z), 7. 70 (1H, s), 8. 27 (1H, s), 11. 76 ( 1 H, 
s) . 

[###12 3 4] (1R*. 2S*. 4R\ 5 S *) -4, 
O^+h^-l, 2--Jts)V^>m i?^f;i/XXr;i/t (1R*. 2S*, 
4S*, 5R') -4, 5-:?* h^'>->^n^\+-y->- 1, 2-i?*)Utf>m 
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OMe 



MeOOC 




COOMe 
4, 5-c i s 



T;Prf>HH^T. (1R*. 2S\ 4R*. 5S*) -4, B-5?kHD* 
^^P^iJ->-l, 2-VtDV-^>mt (1R*. 2S*. 4S*, 5R*) 
-4, 5-^hHD^i/->^DA^>-l ( 2 -i?tJ)Vtf>M<DM&i&!l 
(3. 74g) (Dfb7th'D77> (2 5ml) ^K^T, B^t^JV 
(2. 0 Oml) j3£Ztykmikj-bVO& (6 0%Jtttt, 1. 2 9 g) £JlR&;&n 

^^^77^ - (s\*V> :MM3L^)V=2 : 1) T3ff§? ^TUMit^® 

(2. 6 4g) ^ifei^tlTtfc. 
'H-NMR (CDC 1 3 ) 5:1. 35-1. 45 ( 1 H, m) , 1. 80- 
1. 90 ( 1 H. m) , 2. 10-2. 16 ( 1 H, m) , 2. 34-2. 40 

( 1 H, m) , 2. 65-2. 75 ( 1 H, m) , 2. 93-3. 01 (1H, 
m) , 3. 2 0-3. 2 6 (1H, m) , 3. 3 5-3. 4 5 (7H, s) , 
3.6 9 (6H, s) . 
MS (ESI) m/z : 2 6 1 (M + H) + . 

[##002 3 5] (1R*, 2S*. 4R*. 5S*) -4, 5 h*v^>;? 
P^-y->-l, 2-^M^>i?bH7^1«t (1R*. 2S\ 4S', 
5R*) -4, 5->>* b^-isi/ZU^li-Vry- 1, 2-^J|/^>yt 
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OMe 
i4 OMe 

H 2 NHN0C^^r^ 

CONHNH 2 
4, 5-c i s 

(1R*. 2S*, 4R*. 5S*) -4, 5 -i?* a ^1j->- 
1, 2-i?ji)\,T£>m. -J^)V^"r)Vt (1R*. 2S*. 4S*. 5R*) 
-4, 5-i?* h^>^>^D^-y->-l, 2-^;i/7}?>M S^^X*^ 

)V<om&W (2. 64g) ©x^y-;^?K (10ml) fcfcF9$>>i#smi 
(1. 9 7ml) SITU, ^Jnf&MSftb*:. ^M^T^L^:©^, RJS» 
£»BU »3fc$>X^;Px-5^£;&nATBflsU 4RStt;£-<ft (1. 0 7g) 

L H — NMR (DMSO-d 6 ) 6 : 1. 2 5 - 1. 3 5 ( 1 H, m) , 1 . 5 
5-1. 70 ( 2 H, m) , 1. 91-2. 00 (1H, m) , 2. 40-2. 
50 ( 1 H, m) , 2. 55-2. 70 (1H, m) , 3. 12-3. 20 (1 

H, m), 3. 20-3. 40 (6H, m) . 3. 64 (1H, br. s), 
4. 06 (4H, br. s) , 8. 85 (1H, br. s) , 8. 97 (1H, 
b r . s ) . 

MS (FAB) m/z : 26 1 (M + H) + . 
[###12 3 6] (1R*, 2S*. 4R*, 5S*) -4, 5-> 5 *h*->- 

I, 2-*s#W\tt>*?7§> «Bt& £(1R\ 2S*. 4S*, 

5R*) -4, 5->^h*~>-i, 2-->^o^+f->^T^> 
ism 
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OUe 




NH 2 
4, 5-c i s 



(1R*. 2S*. 4R*. 5S*) -4, 5 V^isls*? U ^\^>- 
1, 2-Vtl1\,'&*rSsV\i*5VYk. (1R*, 2S*. 4S*. 5R*) -4, 
5 - v 5 ^ h^v^n^-y^- 1, 2 -S^M^^k K^S^K©^^ 
(1. 0 7g) t* (3. 7g) , gggft (1. 9ml) &<£O^X^X-^ 
;W (4. lml) &WJfcbPiLT3jc?frTIJbfb^5, MWK^hU^A (7 0 9 
mg) £<£tK?R (1. 6ml) £l 0»MT»rrUfc. 5k»"FTf S^MBHB^U 

(iomi) *^T, ^Mm<-j^)vx.-7-)V(D^mmi : m%m^h. v 
;ux>»«*i 2 o'c-cii^iBttnrftUfc. 6 o'CKMLfc^^ (3 

ml) fcS&TU 6 0tTl^»lfc. MST^Ufc©^, Rfm&m 

^jS-fb-g-^ (7 4 5mg) 
'H-NMR (DMSO-d a ) 6 : 1. 5 0- 1. 6 0 ( 1 H, m) , 1 . 7 
5-1. 87 (1H, m) , 2. 05-2. 15 ( 1 H, m) , 2. 31-2. 
40 (1H, m) , 3. 20-3. 40 (9H, m), 3. 75 (1H, br. 
s), 8. 67 (6H, br. s). 
MS (FAB) m/z : 1 7 5 (M + H) + . 
[##002 3 7] (1R*. 2S*. 4R*) -N 2 - (ter t-^h^JV 
-N 1 - [ (5-imn-f >F--;u-2— fj« #;M$x;i/| -4-fc 
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BocHN 




##«2 2 1iR*0^fcJ:O, (1R*. 2S*. 4R*)-N 2 - 
(tert-^h+y*M-;W — N 1 — [ (5 —*7 DD< > H — )V— 2 — f 

1 H — NMR (CDC 1 3 ) <5:0. 78-2. 30 (1 6H, m) , 3. 41 
-3. 5 9 (3H, m) , 3. 8 6-3. 9 5 (1H, m) , 4. 12-4. 2 
0 (1H, m) , 4. 82-4. 91 (1H, m) , 6. 81 (1H, s), 
7. 17-7. 40 (2H. m), 7. 60 (1H, s), 8. 03 (1H, b 
r. s), 9. 18 (1H, br. s). 
MS (ESI) m/z : 4 2 2 (M+H) + . 
[#%#|2 3 8] (1R\ 2S*. 4R*) - 4 - 7 V H * N 2 - 

(ter t -t/h^v^Jl'tf— ;W — N 1 — [ (5-^dd^>H- 2 — r 



##M1 2 7 <hd^C7?^-C, (1R*. 2S*. 4R») -N 2 - (tert 
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[###12 3 9] (1R*. 2S*) -N, N-t'7 (tert-^h+yM 

-4- [ yi?D^PA>- 1 — r;w 75 

y 

HN^COOEt 



l -75/^n^n/r>M#>ix^ixf^ tttttt (l. 6 3g) 
^DD^> (6 0ml) fc*#U (1R*. 2S*) — N, N-tf* 
(ter t -^h^>-^;i/7}?-;i/) -4-^V-l, 2 -^P^U->5?7 
5> (3. Og) , TK^fchUT-feh^v^^m^-hU^A (2. 5 1 g) £;&D 

Attach #77 J- (s\3r*)-> : U&X3^= 3 : 1-1 : 1) T*»S3U «l 
JSfc^&lO&fleStettA (1. 4 3g) £«fctft£#Jlte#B (2. 1 7 g) 

feT^;i/7 7^®*t bT#fc. 

3£#Sf£'ffcA : 

l H-NMR (CDC 1 3 ) <5 : 0. 90-1. 00 ( 1 H, m) , 1. 0 5- 
1. 15 (1H, m) , 1. 20-1. 85 (29 H, m), 2. 00-2. 1 
0 (1H, m) , 3. 20-3. 35 (2H, m) , 3. 65-3. 75 (1 
H, m) , 4. 11 (2H, q, J = 7. 1Hz), 4. 75-4. 95 (2 
H, m) . 

MS (FAB) m/z : 44 2 (M + H) + . 




NHBoc 
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1 H — NMR (CDCI3) 5:0. 9 0-1. 70 (29 H, m), 1. 85 
-1. 95 (1H, m) , 1. 95-2. 10 (1H, m), 2. 20-2. 3 
0 (1H, m) , 2. 85-2. 95 (1H, m), 3. 20-3. 45 (2 
H, m), 4. 13 (2H, q, J = 7. 1Hz), 4. 80-4. 95 (2 

H, m) . 

MS (FAB) m/z : 44 2 (M+H) + . 

[#%0»J24O] QR*, 2S*) — N 2 — [ (5-^aa-<>H-JI/-2— - ( 
)V) 1i)\,t£~)V\ -4- [ ^D^O^>- 1 — <f 

)V\ T5/-1, 2-^^U-\^>^7B.> (iLfcglk&A) t (1R*, 

2S*) — n 1 — [ (5-^DD-f>h*-jp-2-^;i/) -4- 

^n^t>i;7$> (3£#Jltt#:A) 

(1R*, 2S*) — N, N-t£X (tert-^h^AM-JW -4- 
[ (l-ih+J'AMzJW ~>^o:/nA>-i — r;W 757-1, 2--> 

i7n^>i;75> Cfc#»tt#A) (1. 3 4g) ^DD^^> (2 0 

m i ) izmmv, mammas -)i> (2 om 1 > ^jo^t 9 o#fbia# Lfc. 

JftiK&«JE«*UT, (1R*. 2S*) -4- [ (l-xht'>*M-;W 
S/*n:/n/t>- 75 7- 1, 2-^DA^>i;75> tta&ft 

ttflc»tt#A) (1. 0 7 g ) &m&mftti>xnrc. 

'H-NMR (CDC 1 3 + CD3OD) <5 : 0. 9 5- 1. 0 5 (2H, m) , 

I. 20-1. 35 (6H, m), 1. 45 (1H, m), 1. 50-1. 90 

239 



WO 01/74774 



PCT/JP01/02945 



(4H, m) , 2. 0 0-2. 10 (1H, m) , 3. 0 5 (1H, m) , 3. 
30 (1H, m) , 3. 76 (1H, m) , 4. 1 3 (2H, q, J = 7. 1H 
z) , 6. 98 (1H, d, J = 2. 2Hz) , 7. 21 (1H, dd, J = 
8. 8, 2. 2Hz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 60 (1 

H, d. J = l. 5Hz) . 

MS (FAB) m/z : 4 1 9 (M + H) + . 

m%<owmfc&® : 

'H-NMR (CDC 1 3 + CD3OD) 5:0. 9 9 (1H, m) , 1. 2 0- 

I. 35 (6H, m) , 1. 35-1. 90 (6H, m) , 2. 15-2. 25 
(1H, m) , 2. 6 1 (1H, m) , 3. 3 6 ( 1 H, m) , 4. 0 5-4. 

20 (3H, m) , 6. 88 (1H, s) , 7. 22 (1H, dd, J = 8. 
8, 2. 0Hz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 60 (1H, 
d, J = 2. 0Hz) . 
MS (FAB) m/z : 4 1 9 (M + H) + . 
[###12 4 1] 4- (tert-^b^M-J|/75;) - 1 -->^D^\ 



3-->^n>\*-tr>- 1 -ti)V#>m (2 5. 3g) $tert-^;-jP 
(2 5 0ml) fc»A?U h'JXWS> (28ml) » ^^x-^^^-^^ 

*u;w7s?h (43. omi) *jq*.T3H&fcT 1 mm. t£*>\z9 oti:x2 a 
> : iKi^=2o : 1) -cnmmhTmmit&yj (24. 9 B ) &m&mfk 



NHBoc 
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1 H — NMR (CDC 1 3 ) 6:1. 45 (9H, s), 1. 45-1. 60 
( 1 H, m) , 1. 80-1. 90 (2H, m) , 2 . 05-2. 20 (2H, 

m), 2. 35-2. 45 (lH. m) , 3. 78 (1H, br), 4. 56 
(1H, br), 5. 55-5. 65 (1H, m) , 5. 65-5. 75 (1 

H, m) . 

[##011242] (1R*. 2 S*) -4- (t e r t -7 V*i/*)V-#-)VT 
s;) -l, 2-^hHn^»i7DAW 



###J1 8 3tm%i<DXm'V, 4- (ter t-^h+i/M»75/) 

J H-NMR (CDC 1 3 ) 6:1. 15-1. 30 (1/2H, m) , 1. 3 
5-2. 00 (15H, m) , 2. 15-2. 30 (3/2H, m) , 2. 40 
-2. 60 (1H, m) , 3. 64 (1H, br) , 3. 7 5-3. 9 0 (3/ 
2H, m) , 4. 00 (1/2 H, br) . 
MS (FAB) m/z r 2 3 2 (M + H) + . 
[###J243] (1R*. 2S*) -4- (ter t-y^>M^7 

sy) -l, z-vTWz/zu^vy <xmw i m£A&&tf3Lft.m'&.ft.B) 



2 7£mma>ttH* (1R*. 2S*) -4- (t e r t-^h^r 
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X H — NMR (CDC 1 3 ) 6 : 1. 45 (9H, s), 1. 40-1. 55 
( 1 H, m) , 1. 55-1. 80 ( 3 H, m) , 1. 95-2. 15 (2H, 
m), 3. 53 (1H, m), 3. 59 (1H, br) , 3. 80 (1H, 
m) , 4. 7 0 (1H, br) . 

1 H — NMR (CDCI3) 6:1. 27 ( 1 H, m) , 1. 44 (9H, 
s), 1. 40-1. 55 (1H, m), 1. 80-2. 0 0 (2H, m) . 
2. 00-2. 15 (1H, m), 2. 21 ( 1 H, m) , 3. 48 (1H, 
m), 3. 77 (1H, br). 3. 89 (1H, br), 4. 34 (1H, b 
r) . 

[##812 4 4] 4- ^MMW. mBM 



4-^DttfUS?> ItKll. 7g) t4-*M^^7xrMD> 
^ (10. 0 g) £h;PX> (2 5 0ml) -zfc (2 5 0ml) (DM&mmzm 
fl?U y^h^^rX (h'j7z-;i/*X7^» /t^^^A (0) (5. Og) i 
tlTK^m^b'J^A (2 5. 4g) *MXMZ-T. 1 2 01CT? 1 9 Bm&nftftjgfcfE 

#*5«tu mmit&m (8. 3 7 g ) ^ifea^tiTtifc. 

1 H — NMR (DMSO-d 6 ) 5:8. 11 (2H, d, J = 8. 8Hz) , 
8. 14 (2H, dJ = 8. 8Hz) , 8. 35 (2H, d, J = 6. 6H 
z) , 8. 97 (2H, d, J = 6. 6Hz) . 
MS (FAB) m/z : 2 0 0 (M+H) + . 
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2453 4- (4-tru VM &m&m * ^-jvjl^jv 



4- (4-ifU5?;W £m§B6 &&& (12. 4g) (200 

mo &m.T?mmm (5mo sjn^T3i^Miio«eiabfc. sj» 

fcTH-ffcU Mfcg-ft (9. 86g) &i»i:UT#fc. 
! HNMR (CDC 1 3 ) 6:3. 96 (3H, s) , 7. 54 (2H, d, J 
= 5. 9Hz) , 7. 71 (2H, dJ = 8. 3Hz) , 8. 16 (2H, d, 
J = 8. 3Hz) , 8. 71 (2H, d, J = 5. 9Hz) . 
[###12 4 6] 4- (4-* h*i'%J\'tf—)Vy*— M \±VV> N 



4- U-fcT'JSW) ftMSfe ^^HXr^ (1. 4 9g) 
2> (3 0ml) fc»#U 7 O^m-^aDii^m^m (3. 4 6g) , 

ma&m.*m-r h u # A**»Tifet§^fc©-5, mam-*- v u 

feo *»£«JET«*U (1. 3 3g) £G£@#:£:LT#;fc 0 

X H — NMR (DMSO) <5 : 3 . 8 8 (3H, s) , 7. 8 6 (2H, d, J 
= 7. 2Hz) , 7. 94 (2H, d, J = 8. 3Hz) , 8. 05 (2H, 
d, J = 8. 3Hz) , 8. 30 (2H, d, J = 7. 2Hz) . 
MS (FAB) m/z : 2 3 0 (M + H) + . 
[###12 4 7] 4- (4-#;M^>:7x~;i0 fcf'J^> N-^v-H 
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COOH 



4- (4-^h*->*K^7i^) t£U5>> N-^v-F (8 0 2 
mg) ftS?**U-> (2 0ml) KlJttBU 1 h U 9 AzKi§?£ (5 

(5ml) £;&D;tT*ftJU SSfC* (5ml) fcftlAT, &Ctttt,m%ZT&. 
U MUSM (6 2 7mg) SefiaftiLTifc. 

1 H — NMR (DMSO) <5 : 7. 8 5 (2H, d, J = 7. 2Hz) , 7. 9 
1 (2H, d, J = 8. 3Hz) , 8. 03 ( 2 H, d, J = 8. 3Hz) , 
8.3 0 (2H, d, J = 7. 2Hz) . 

[##«2 4 8] 2- (4-*my;i/7i-JW tfU> ? > N-^^H 
^COOH 



4- (2-tfU^l/) 95eJRWJ:D±»#«i:ra«lteUT'&riSbfc2- (4 
-Xh+->^M^!/7iZiW KU5?> N-^^H (2 6 0mg) ftl, 
4-i?^^^> (10ml) fc**U iajfe>!k»fc^hU#A*»* 

(2. 0 0ml) 2ttmjffiR6l%Lfc. £J£ra*«EET*ttU 

lMtttt (6ml) Sta*/*©^ WffiLfcifcRSSttU Mfc'&'lf! 

(2 0 2mg) $HMMS#tbT#fc, 

l HNMR (DMSO-d 6 ) 6:7. 41-7. 45(2 H, m) , 7. 65 
-7. 69 (1H, m), 7. 94 (2H, d, J = 8. 3Hz), 8. 02 

(2H, d, J = 8. 3Hz) , 8. 3 4-8. 3 8 (1H, m) , 13. 09 

(1H, s) . 
MS (FAB) m/z : 216 (M + H) + . 
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[##0«2 4 9] (1R, 2R, 4S) — N 2 — (t e r t-^h^Mfc 



1) &%Ml 5 8t^i©^fciU, (IS, 3R, 4R) -4-T^F-3 
- (ter t-^h^ftfrtf—frTS./) D^it>- 1 -#;M*>g|X 
f;VX7fJ^6 (1R, 2R, 4S) — N 2 — (tert-^^>^~ 

)V) - 4 -x h*->;*j;M?x;w- l , 2 DA+u->v75>^Hfi« 

2) ###Jl 5 9 tl^HO^^ctO, ±fB©£j&$^ S«^fb^£&fi@# 

X H — NMR (CDC 1 3 ) 6:1. 22-1. 72 (1 5H, m), 2. 15 
-2. 28 (2H, m) , 2. 41-2. 49 (1H, m) , 2. 85 (1H, 
brs), 3. 62-3. 75 ( 1 H, m) . 3.78-3. 92 ( 1 H, 
m) , 4. 12-4. 28 (2H, m) , 4. 5 6-4. 6 3 (1H, m) , 
6. 88 (1H, brs) . 7. 20 (1H. dd, J=8. 8and2. OH 
z) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 5 2-7. 5 7 ( 1 H, 
m), 7. 59 (1H, d, J = 2. 0Hz) , 9. 24 (1H, s). 
MS (ESI) m/z : 4 6 4 (M+H) + . 
[##0U2 5O] 6-^OD-2-i/7;^'J> 




NC 
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6-#Pn*yy> (2. 5 0g) Sr^^oa^^> (2 5ml) fcfctfU * 

ftTm-imumtMm®. o. 7 i g ) £tra*T^i&-e i mmm&vrz. 

> (4 0ml) fcjftfcU 5'7>{khV*?')l'5'V)V (2. Oml) , 8MbN, 

n-s^^wwiv^e^mi. somi) *Jn^tT9i^rain^«sbfc. £s 

iZ>>7><kbO*^JVi'V)V (1. Oml) , *fifl:N, N-^^wirfw/^re-r 
;w (0. 80ml) £ Ju*.t l 6 mNltotgmffi&> s?*dp*^>t?*rlt 

>*iO^ ifflLW«(Sift?«U «flaft;£ttr (1. 7 7g) st^st 

» T«f«LT» Mfc'&ft (0. 8 0g) *»ffeiBfttLT#fc. 
1 H — NMR (DMSO-d 6 ) 5:7. 94 ( 1 H, dd, J = 9. 0, 2. 
2Hz) , 8. 09 (1H, d, J = 8. 5Hz) , 8. 15 (1H, d, J = 
9. 0Hz) , 8. 29 (1H, d, J = 2. 2Hz) , 8. 63 (1H, d, 
J = 8. 5Hz) . 

MS (FAB) m/z : 1 8 9 (M + H) + . 
[##0112 5 1] V>-2-tl)V-#>m 



H0 2 C^ N 

6-!7oa-2-y7; + yU> (1. 7 3g) &mW& (4 Oml) \ZMM 

(i. 8 i g ) &m&mtetVT'&rco 

*H — NMR (DMSO-d 6 ) 6:7. 87 (1H, dd, J = 9. 0, 2. 
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4Hz) , 8. 10-8. 20 (2H, m) , 8. 24 (1H, d, J = 2. 2 
Hz) , 8. 52 (1H, d, J = 8. 5Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 
[##092 5 2] (IS, 2R, 4S) -N^^O^W^^^V- 
N 2 — (tert-^h^Mr;W -4-Xh^^;i/5|?-J^i7D^ 



(IS, 2R, 4S) — N 2 — (tert-^h+yW-JW -4-Xh 

^^*;^x;p->^p^ij->>?ys> (3. log) *rh5kl^a77> 

(50ml) fc»#U ftfftlSffle**^- h U * AtK^K (50ml) £fln;L7c. 
R**fcaMk;^>5?;P^-^*;^x;i/ (l. 7 1 ml ) SSWTFTWTbfc 
OS, ^ta-7?3 BWmwvit. I^ii:i:ifxfjv (200 m 1 ) 

(2 0 0ml) £ill;L, ^»f^^^^^fc„ &mM&m*fflBt.irhVVJ*\z 
<kO^«ILfc©S, »flt£«flETe3cL&. #rffibfc@#£3I&U flnflsM 

(3. 2 4 g ) &m&m&tvT&rz. 

'H-NMR (CDCI3) fi : 1. 24 (3H, t, J = 7. 1Hz), 1. 
29-1. 44 (1H, m), 1. 5 1-1. 64 ( 1 H, m) , 1. 72- 
2. 02 (4H, m) , 2. 2 7-2. 40 (1H, m) , 3. 60-3. 73 
(1H, m) , 4. 00-4. 15 (3H, m) , 4. 59 (1H, br. 
s), 5. 01-5. 13 ( 2 H, m) , 5. 26 (1H, br. s ) , 
7. 2 7-7. 3 8 (5H, m) . 

[###12 5 3] (IS, 2R, 4S) -4-A»y-N I -^>i?JW 
->*;i/j^-;i/-N 2 - (tert-^h+y^-JW -1, 2-->^n^ 



COOEt 




HN 



COOCHjPh 
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C00H 




C00CH 2 Ph 

(IS, 2R, 4S) -N'-^>^^yM»-N 2 - (t e r t- 

a> (6 2 0mg) Srh7hh*D77> (10ml) lCi£fl¥U 7jc^fbU^r7 
Al7jcfn#! (9 3mg ) ©7jc|M (5. 0ml) SMfcTMT? 1 6 PfrMflH* 
Lfc. SJE&^dTjcMfb'J^^AlTKfnU (2 2 1mg) Sriiinb^ST?2 l$|IO% 

(5 8 0mg) *aHM&tt#*£UT#&. 

X H — NMR (CDC1 3 ) 6:1. 22-2. 02 (6H, m), 1. 44 
(9H, s) , 2. 2 7-2. 4 5 ( 1 H, b r) , 3. 71-3. 76 (1 
H, br) , 4. 09 ( 1 H, br) , 4. 66-4. 71 ( 1 H, b r) , 
5. 10 (2H, s) , 5. 26 (1H, br) , 6. 15 ( 1 H, br) , 
7. 3 5 (5H, s) 

MS (FAB) m/z : 3 9 3 (M+H) + . 

[###12 5 4] (IS, 2R, 4S) -N 1 -^>i?;|/^^Jl'»-N 
2 - (tert-^h^Mto) -4- (N, N-S^^WUUA^E-f 
;p) -1, 2 ->'^P'\^17->> ? T5> 
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BocHN 




"C00CH 2 Ph 

(IS, 2R, 4S) -4-*m>'-N 1 -^>^l/t=i : yAM-;i'- 
N 2 — (ter t-yf^Mz;W -1, 2->^PA+it>i;75> 

(5 8 0mg ) $^DO^> (5 0ml) fC»fl?U ^/^75> & 
mm. (240mg) , hUxW5> (0. 41ml) , 3- {3-*J*=?)V 
7*;7u\f.)V> Ml (4 2 0mg) , l-b 

Ha*5/^>»/hUT\/-;H*Si« (340mg) Sln^T^iftT? 1 «fMiW^ 
Lfc. SJ5^l:^^^75> jftttjft (4 8 0mg) t h'JX^75> 

(0. 8 2ml) £jiiPU Sra;i8Nf»lfc. JE««S*fcft*3i 

- (^ *J—)V : M1t*3 L U> = 3 : 4 7 — 2 : 2 3) 

(6 2 omg) &m&mvt®mzisT&it. 

'H-NMR (CDCl 3 ) 5 : 1. 2 6 - 1. 9 8 (6H, m) , 1. 44 
(9H, s), 2. 57-2. 63 ( 1 H. m) , 2. 93 (3H, s) , 3. 

02 (3H, s) , 3. 70 (1H, br. s) , 4. 14 ( 1 H, br. 
s) , 4. 65 (1H, br. s) , 5. 10 (2H, s) , 5. 05-5. 1 

3 (1H, br), 7. 35 (5H, s) 
MS (FAB) ra/z = 42 0 (M+H) + . 

[#%fl|2 5 53 (IS, 2R, 4S) -N 2 - (t e r t-^h + x*M- 
M -4- (N, U--J^)Vti)Vn^)V) -1, 2-v^D^if>i?7S 
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BocHN 




(IS, 2S, 4R) -N'-^^M+^jto-N 2 - (t e r t 

-:/h*->;2j;p#-) -4- (n, N-v?^^;p*;w^-f;w -i. 2-->^ 

D'V*1J->5?7 , 3 > (5 6 0mg) ^fh7hHP77> (10 0ml) ttl 
U 1 0X/t7m»* (2 2 Omg) SJPA**5«rf 1 7l*Wft#Ufc. 
«4^Sr5*^> zm&WmhWMte&to (3 7 0mg) £&£IS#4fci«<h bT# 

'H-NMR (CDC 1 8 ) 6:1. 21-1. 87 (6H, m), 1. 45 
(9H, s), 2. 64-2. 75 (1H, m), 2. 92 (3H, s) , 
3. 02 (3H, s) , 3. 7 3-3. 7 8 (2H, br. s) , 4. 93 (1 
H, br. s) 

MS (FAB) m/z : 2 8 6 (M + H) + . 

[##002 5 6] (IS, 2R, 4S) -N 2 - (t e r t h=^>#;U#- 
)V) — N 1 — [ (6-^PO^y U>_2— r;p) #;t,#-;u] -4- (N, N 
-^jwwjjwt^-fjw -1, 2-->^n^i7->^T5> 




0 
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5 9tm»CXfr&V (1 S, 2R, 4 S) -N 2 - ( t e r t -7b 
Jrz/XJVtf-JU) -4- (N, bf-z^^M)W^^C)U) -1, 2->>Pn'\ 

*H — NMR (CDC1 3 ) 6:1. 41 (9H, br) , 1. 50-1. 70 
(1H, m) , 1. 7 5-1. 9 5 (2H, m) , 1. 9 5-2. 2 5 (3H, 
m) , 2. 6 5-2. 8 0 (1H, m) , 2. 96 (3H, s) , 3. 07 (3 
H, s) , 4. 15-4. 30 (1H, m) , 4. 3 0-4. 4 0 (1H, 
m) , 4. 95 (1H, br) , 7. 66 (1H, d, J = 8. 8Hz) , 7. 
84 (1H, s) , 8. 00 (1H, d, J = 8. 8Hz) , 8. 19 (1H, 
d, J = 8. 6Hz) , 8. 30 ( 1 H, d, J = 8. 6Hz) . 
MS (FAB) m/z : 4 7 5 (M+H) + . 

[##0112 5 7] (±) -N-^;i/^;u- (4-^nn7i-jW 77~> 



(i) - .(4-^DD7i-W 77^> ^f^XXfJV 
(2. OOg) £S^nn**> (2 0ml) 1Mb, 3- (3-V*7-)V7 

syyntr;i/) - i-x^;u*;u^>?-r^ f maiia (i. 60g) , i-tn 

n*~>^>y hU7 % /-;H*Sl* (1. 2 3g) , n-^^^ju^u > 
(1. 90ml) , m (0. 3 0ml) SMT15^Wlfc. SSK:^ 
II (0. 30ml) fcftlfcTl 5»rWt5iff$3lElII3lLfci, S?* D 

D^>tKa$t«Lf;. mmm&*m&, mTkm&i-bvo&'z&teVT 

^^y-;i/=4 0 : 1) T«SL, SHft-Stt (1. 2 1 g) ^Hfitft^ 



Me0 2 C 
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'H-NMR (CDC 1 3 ) (5:3. 10 (1H, dd, J = 13. 9, 5. 6 
Hz) , 3. 18 (1H, dd, J = 13. 9, 5. 9Hz) , 3. 75 (3 
H, s) , 4. 95 (1H, m) , 6. 07 (1H, br) , 7. 05 (2H, 
d, J = 8. 3Hz) , 7. 27 (2H, d, J = 8. 3Hz) , 8. 18 (1 
H, s) . 

MS (FAB) m/z : 2 4 2 (M+H) + . 

[##00 2 5 8] 7-^nn^v+;ij>-3-M^>i ^f;i/xxf;p 



(±) -N-^;i/^;p- (4-^no7i-ji/) y t7~> ^fji/xxf;i/ 
(1. 4 5g) ^an^^> (4 0ml) fciftWU tWj^niiH 
(0. 5 7ml) ZmTlsTc. liSI:T3 0 1 OtfcTH 

:=8Mltf* (1. I7g) §Jn^.TMCT4B»lfc. lteiDim, 

***«EE«=&U mi£**9;-)\> (3 8ml) fcj»J?U KHOt (2ml) £ 

Wl/*7Ai?D7h^77^- (^-U-> : W»X^;P= 2 : 1-Hmx^Jl') 
T*ff§?U ttHfc^tt (0. 2 5g) *«fi»fttLTffc. 
*H— NMR (CDC 1 3 ) 5: 4. 0 7 (3H, s) , 7. 74 (1H, d 
d, J = 8. 8, 2. 0Hz) , 7. 94 (1H, d, J = 8. 8Hz) , 8. 
06 (1H, d, J = 2. 0Hz) . 8. 59 (1H, s) , 9. 28 (1H, 
s) . 

[###12 5 9] 7-^DD<y*yy>-3 mmm. 
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CI 



H0 2 C 



U>-3-*;PaP>Bt ^fJl'X^f^ (0. 23g) § 

mm®, (lomi) smmmsmftvtt. BUism<Dm&&mm3z'v 

Ttf, #rffltt&W&& *ifeU m<b^Hr (0. 2 l g) £&t£@#<hl,T# 

fee 

*H — NMR (DMSO-d 6 ) (5:7. 96 (1H, m) , 8. 29 (1H, 
d, J = 8. 5Hz) , 8. 44 (1H, s) , 8. 72 (1H, s) . 9. 4 
5 (1H, d, J = 6. 6Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 

[#%^2 6 0] (IS, 2R, 4S) -N 2 - ( t e r t -7 b*?5/1])Vtf~ 
)V) -N 1 - [ (7 -^op-ry^y u >- 3 f ;w) #;u#-;t/| -4- 

(n, N-5?^5=";i/*;i//tqE-r;w -l, 2-^da^>>?75> 



##0>Jl 5 9i^C^T (1 S, 2R, 4S) — N 2 — (tert -7b* 
*/-h)\,i£-)V) -4- (N, N-S^^W&JWFE-fJW -1, 2-5/^n^ 
1t->> 5 TS >:fe«£tf7 -^DD-f y^y u >- 2 -*;^>m MOMft^&M 

1 H — NM R (CDC 1 3 ) 6:1. 30-1. 65 (10 H, br), 1. 7 
5-1. 90 (2H, m), 1. 90-2. 25 (3H, m) , 2. 65-2. 



BocHN 




0 
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90 (1H, br) , 2. 96 (3H, s) , 3. 08 (3H, s) , 4. 20 
-4. 30 (1H, m) , 4. 30-4. 40 ( 1 H, m) , 4. 93 ( 1 H, 
br), 7. 68 (1H, m) . 7. 90 (1H, br), 7. 99 (1H, 
s), 8. 35-8. 7 0 (2H, m) , 9. 01 (1H, br). 
MS (FAB) m/z : 4 7 5 (M+H) + . 

l^MMl] (±) -cis-N 1 - [ (5 -^ODOF— )V- 2 — f )V) ft 
— N 2 — [ (5-^^;i/-4, 5, 6, 7 -5^h^k HDfjyn 

[5, 4-c] tf'J>>>-2— -l, 2-~>^a-/n/t>>? 

7$> 

0 CI 



(±) -c i s-N- [ (5-?on^>h , -;i/-2- 1 )V) ft)V#-)V] 
-1, 2-^DyD/^y7>> (10 8mg) 5-*^;U-4, 5, 

6, 7-^h^t HD?7^D [5, 4-c] k!U> J >-2-*;i/^>^ 
V&M. (124mg) £N. N-^^^J^TS h' (3ml) iZ®Mlsfzm 
m\Zl-t KO^r^>VhUT\/-;|/l7jcfp^ (7 1mg) » £cktfl- (3 
-^^^T^y^PlfJl/) -S-IWI/WKSH jfflS& (10 0 
mg) safifcTiin*., 8B»U&. JI£#>:/£m»TK^*«BETai 

ss&, * (50mi) * &zfi&mmm*mi- b u * (somi) &im 

ft-&$> (7 2mg) $ifi@ftttT§fe. 
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1 H — NMR (DMSO-d 6 ) 6:1. 15-1. 35 (2 H, m), 2. 8 
8 (3H, s), 2. 95-3. 25 (4H, m), 3. 35-3. 75 (2 
H, m) , 4. 3 2-4. 4 5 ( 1 H, m) . 4. .6 8 ( 1 H, br, J = l 
5. 4Hz) , 7. 08 (1H, s) , 7. 17 ( 1 H, dd, J = 8. 6, 
2. 1Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 70 (1H, 
s) , 8. 50 (1H, br, J = ll. 0Hz) , 8. 56 ( 1 H, br. 
s) , 11. 56 (1H, br, J = 19. 3Hz), 11. 86 (1H, 
s) . 

MS (FAB) m/z : 4 3 0 (M+H) + . 

[^6E#I2] (±) -cis-N 1 - [ (5-^DD-f>Hh2 — ( )V) jj 
;M*-;i/] -N 2 - [ (5-*9\M/-4, 5, 6, 7— fh^tHDWD 

[5, 4-c] tru^>-2-' r;w -1, 2-^^d^>>?t 



(±) - cis-N- [ (5 -^po-r >f— 2 --r;i/) ^7^^- 

;W ] -1, 2-v';i7 0^>v?T5> (117mg) £N, N-$?*3\>Mv>!, 
(5ml) »U 5, 6, 7-^h^bHn^T 

[5, 4-c] fc?U5»- 2 VWhtiL (13 6mg) , 1 

(2 5 5mg) , 1 -kFD^y^/hiJT 4 /- ;H7kfn*gj (9 Omg) £in 



ci 
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vzuu*?y=7 : 93) -x-mmvr^ %*>nrc4kttmzwm^)v&&zsi 
*Wip^.T> ^crct^^mm, ^mvxmm<t^m (5 6mg) zm&m* 

'H-NMR (DMSO-d 6 ) 6 : 2. 0 0- 2. 3 5 (4H, m) , 2 . 8 
8 (3H, m), 3. 10 (2H, br. s), 3. 20-3. 75 (3H, 
m), 4. 20-4. 85 (3H, m), 7. 09 (1H, s), 7. 16 (1 
H, d, J = 8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 71 
(1H, s) , 8. 63 (1H, d, J = 8. 3Hz) , 8. 85 (1H. d, 
J = 8. 6 H z ) , 10. 85-11. 20 (1H, br), 11. 81 (1 
H, s) . 

MS (FAB) m/z : 44 4 (M+H) + . 
[*SS#I3] (±) -trans -N 1 - [ ( 5 DP< > h*— )V- 2 ~ < 
)V) %)Vtf-)Vl -N 2 - [ (5-^^-4, 5, 6, 7-f h7hHD^7 
Vu [5, 4-c] tfU>>>-2 — -1, 2-^^n^>^ 



(±) - trans-N- [ (5-*3 L )l-4, 5, 6, 7-jh7kHa 
^Tl/a [5, 4-c] \ZW>-2-< OV) U)\s&~)V\ -1, 2-z/?n^ 
>^>-JT^> (12 0mg) £N, N-^f^;^7 5H (5 

ml) Kig&U 5-^DP<>H-;i^-2-M^>i (80mg) , 1- 
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mg) , 1-fc \*U*i/^>VhV7V—)Vlimm (2 3mg) *5«fctfHJx 

^)vr^y (nun sun*., ^taT3B^#bfc 8 mm^ms.Tm^v. 

= 93 : 7) T*»SSU »6tlfc8«^ftH#K:5?^nn^^> (5m 1 ) &&Xfi 
llMx^y-Mi (2 8 2m l) &in*.fc. Sixfj^UA, 
3&BET«8&U ££fctt«&3flfcU (1 0 9mg) 

'H-NMR (DMSO-d 6 ) 6 : 1. 6 4- 1. 7 4 (4H, m) , 1 . 9 
8-2. 02 (2H, m), 2. 89 (3H, s), 3. 14 (2H, br. 
s), 3. 47-3. 65 (2H, m), 4. 29-4. 63 (4H, m) , 
7. 10 (1H, d, J = l. 5Hz) , 7. 14 (1H, dd, J = 8. 5, 
2. 0Hz) , 7. 38 (1H, d, J = 8. 5Hz) , 7. 68 (1H, d, 
J = 2. 0Hz) , 8. 55 (1H, d, J = 8. 5Hz) , 8. 91 (1H, 
d, J = 8. 5 Hz), 11. 49 (1H, br. s), 11. 76 (1H, 
s) . 

MS (ESI) m/z : 4 5 8 (M+H) + . 
[^Sfi^J4] (±) -c i s-N 1 - [ (5-^Pa^r^F— )V-2 — OV) X 
-n 2 - [ (5-*^;w-4, 5, 6, 7-fh7tKnf7ya 
[5, 4-c] WV>-2-4)V) -1, 2-v-^0^>^>^ 



CI 




257 



WO. 01/74774 



PCT/JPO 1/02945 



mmm2 tmu<D%m~?> <±) - c i s -n- [ (5-^dd-i-7i 

-;P7.;WijNn;w > F— )V- 2 — <)V) *)Vfc—)V\ -1, 2-v^n^>*> 

m> (4 0 9mg) , 5-^^-4, 5, 6, T-fh^tFD^/n 
[5, 4-c] ¥ViS>-2-jj)]s#>m UrF^Alfc (2 5 Omg) &<fcl£l 

-fcHP^>'^>ybUTV-;H7K5Fflti (6img) &n, n-s?*^;p*;i, 

A75 H (7ml) 1- iZ-^^)V7^J^U\i)V) 

MI (2 5 9mg) S^JilT^$t5^iH<t 
0, ^aib-a-^l (18 2mg) ^ffe@#iUT#fe. 
1 H — NMR (DMSO-d 9 ) 6:1.43-1. 8 5 (6H, m) , 2. 9 
4 (3H, s) , 3. 15 (2H, br. s) , 3. 4 9-3. 84 (3H, 
m) , 4. 23 (1H, t, J = 7. 5Hz) , 4. 3 5-4. 6 3 (2H, b 
rm) , 6. 78 (1H, s) , 7. 22 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 30 (1H, br. s), 7. 54 (1H, br. s), 7. 88, 
7. 90 (1H, each s), 8. 15 (1H, br, J = 8. 3Hz), 
11. 55-11. 75 (1H, brm), 12. 01 (1H, br. s). 
MS (ES I) m/z : 4 9 4 (M + H) + . 

mmm5] (±> - c i s-n 1 - [ (5-^oa-<>Mi/-2-^w x 

— n 2 — [ (5-*^;i/-4, 5, 6, 7 -^h^k HnfJ^n 
[s, 4-c] try$?>-2— *;P3p-;w -1, 2-^PA.=Ht>i> 

S 



(±) -c i s-N- [ (5-^^-4, 5, 6, 7 -^h^b HD^T 
7d [5, 4-c] k!U> ? >-2— f;W 1i)Vi£—)V\ -1, 2-^D^ir 
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>i?T5> bV7)V*umffl& (4 0 0mg) |^Dn^^> (10ml) 
IcMiSU hUX^;UT^> (0. 514ml) 5-^Da-l-7x^ 

;i/-f > k — )V- 2 -^;wjJn— ;w^7 n ^-r f (#H2 o o o- 

119253) (31 9mg) £in;L, MT1 5#&#L&. EfcifcfcTfcSin 

;**/-;U=10 0 : 3) £J;D*it§SU ^e^l*^{t£#fco Jin^h^ 
tHn77> (3ml) (2ml) , 1 MfeTkMltj- h V 

^Azfci&?& (1. 5ml) &in^2^^jl^bfe. BaS^MJEE-R^tU 
21 £ ICS?* PD^>tl ^^SrUO^^^Sr^ il&o fee ffll £&=tK 

^D7h^77^- (^DD^^> : p<^y— ;i/= lOO : 3) fciOSfSg 

u «uatfi?a«*«*#fc. ^nciMM (imn &an*.:fc^ mkt2§ 

«8U (10 8mg) ^Hfe^^tLT^fe, 

'H-NMR (DMSO-d 6 ) 6 : 1. 2 0- 1. 7 8 (8H, m) , 2. 9 
4 (3H, s) , 3. 13 (2H, br. s) , 3. 2 2-3. 40 ( 1 H, 
m), 3. 44-3. 70 (3H, m), 3. 83-3. 95 (1H, m), 
4. 2 0-4. 7 0 (1H, m) , 6. 78 (1H, s) , 7. 18-7. 30 

(2H, m), 7. 44 (1H, s), 7. 69 (1H, br. s), 8. 09 

(1H, br. s), 11. 92 (1H, s). 
MS (FAB) m/z : 5 0 8 (M + H) + . 

[$ft«09 6] (±) - trans-N 1 - C ( 5 - * □ o< > H—;W- 2 — T 

;W *;i/3i?-;v] -n 2 - [ (5-^^-4, 5, 6, 7-f h^tHnfj 
\/o [5, 4-c] t:us>>-2 -1, 

>5?75> msm. 
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CI 



— N 




H 



0 



(±) - trans-N- [ (5-^^-4, 5, 6, 7-fh7tKo 

^y-ju [5, 4-c] kus»-2— iM *)Vtf=.M -l, 2-i/2w\ 

^1t->^T5> hU^^-nifflMft (3 0 Omg) &N. N-v^^^P^A 
75H (2 0ml) 5-i7Dn^>MI'- 2-AM>i (10 9 

mg) , 1 - fc H n^>^>\/ h 'JT^-JV 1 7Kfn#j Omg) , 1- (3-S? 
/^7$//Dtf)W -3-I?^Wy-f$F &Bft% (321rag) , 
MJX5P;H75> (0. 2 3 2ml) SjDASMT-HftaBfcLfc. M&tf>7& 

i) Ki^mssu m&mmin&wt. z.n\zimjmm dmo ^sn^^ 

«JBET*I»U Wmc&m (2 0 3mg) &ffl&&faVtWmiiVT&tc. 
*H— NMR (DMSO-d 8 ) <5 : 1. 2 5- 1. 4 0 (2H, m) , 1 . 4 
6-1. 81 (4H, m) , 1. 8 8-1. 9 8 (2H, m) , 2. 89 (3 
H, s) , 3. 00-3. 76 (5H, m) , 3. 86-3. 97 (1H, 
m), 4. 00-4.10 (1H, m), 4. 25-4. 72 (1H, m) , 
7. 03 (1H, s) , 7. 12 (1H, dd, J = 8. 5, 1. 2Hz) , 
7. 38 (1H, d, J = 8. 5Hz) , 7. 64 (1H, s) , 8. 28 (1 
H, d, J = 8. 5Hz) , 8. 54 (1H, d, J = 8. 5Hz) , 11. 7 
0 (1H, s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 
i^mm7] (±) -c i s-N 1 - [ (5-^nD<>F-Jl/-2— ( )l) % 
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;p] -N 2 - C (5-*3SU/-4, 5, 6, 7 -=r h =? t H u?-T Vn 
[5, 4-c] -i, 2 -^n^-t^i? 

Jj^^^^^ 



H»J6 <hlTO©^ST, (±) -c i s-N- [ (5-^5 L ;l/-4, 5, 
6, 7 -xh7t h'o^T^a [5, 4-c] tTU^>-2— T;W) ftJl^- 

;w] -l, 2->^n^ij->e;75> hU7;^ni^iim^e»SM{b-&%^ 

'H-NMR (DMSO-d 6 ) <5 : 1. 3 5- 1. 7 0 (6H, m) , 1 . 8 
0-2. 06 (2H, m) , 2. 8 9 (3H, s), 3. 00-3. 27 (2 
H, m) , 3 . 3 5-3. 51 ( 1 H, m) , 3 . 5 7- 3. 8 2 ( 1 H. 
m) , 4. 15.-4. 30 (2H, m) , 4. 3 2-4. 48 (1H, m) , 
4. 60-4. 74 (1H, m) , 7. 15 (1H, s), 7. 17 (1H, d 
d, J = 8. 8, 2. 0Hz) , 7. 41 ( 1 H, d, J = 8. 6Hz) , 7. 
70 (1H, d, J = 2. 0Hz) , 8. 14 ( 1 H, br. s) , 8. 36- 
8. 48 (1H, m), 11. 51 (1H, br. s), 11. 86 (1H, 
s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 
l$mM8] (IS, 2R) — N 1 — [ (5-^an<>Ml/-2 — (M t> 
— N 2 — [ (5-;*5p;p-4, 5. 6, z-rh^hKoWa 
[5, 4-c] fc!US?>-2— -f;W #;W?=;W -l, 2->'^D'\=Hr>> ? 




75> 
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— N 



CP 




0 H 



6 tmmojjti:-?. (1R, 2S) — N 1 — [(5-^^-4, 5, 

6, 7-fh5t pa^TVa [5, 4-c] hrus»-2-<;w 

[a] D -128. 7° (20. 8*C, C=0. 5, CHC 1 3 ) . 
1 H — NMR (DMSO-d 6 ) (5:1.38-1. 5 2 (2H, m) , 1. 5 
5-1. 70 (4H, m) , 1. 8 9-2. 0 7 (2H, m) , 2. 38 (3 
H, s), 2. 70-2. 77 ( 2 H, m) . 2. 78-2. 87 (2H, 
m) , 3. 63 (2H, s) , 4. 2 0-4. 30 (2H, m) , 7. 12 (1 
H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 41 ( 1 H, d, J = 
8. 8Hz), 7. 67 (1H, s), 8. 10 (1H, d, J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 77 (1H, s) . 
MS (FAB) m/z : 4 7 2 (M + H) + . 

C*Jfi«9] (1R. 2S) -N l - [ (5-^Pa-r>H-;P-2— i )V) * 
— N 2 — [ (5-^^;P-4, 5, 6, 7-rh7tHaf7^n 

[5, 4-c] KU5?>-2— OM ts)V^-)V\ -1, 2-3'*D'V*-*J->5> 
75 > 



^6t^©^T, (IS, 2R) — N 1 — [ (5-PWI/-4, 5, 
6. 7-f^7tKo?7ya [5, 4-c] fc!'J^>-2— T;U) 
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[a] D +125. 7° (20. 8*0, C = 0. 5, CHC 1 3 ) . 
X H — NMR (DMSO-d 6 ) 6 : 1. 3 8- 1. 5 2 (2H, m) , 1 . 5 
5-1. 70 (4H, m), 1. 89-2. 07 (2H, m), 2. 37 (3 
H, s), 2. 70-2. 76 (2H, m), 2. 78-2. 86 (2H, 
m), 3. 63 (2H, s) , 4. 20-4. 30 (2H, m) , 7. 13 (1 
H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 41 ( 1 H, d, J = 
8. 8Hz) , 7. 67 (1H, s) , 8. 10 ( 1 H, d, J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 78 (1H, s) . 
MS (FAB) m/z : 47 2 (M+H) + . 

[*J60U 0] (±) - cis-N 1 - [ (6-i7UU^-y^U>-2 — <)V) 
tt)Vtf~)V) — N 2 — [ (5-^)1-4, 5, 6, 7— fh^kHD^'/D 

[5, 4-c] eu^>-2— r;W #;wfcyW -l, 

7* ^lit§^J£t 




0 



$mM6 ili©^T, (±) -c i s-N- [ (5-^^-4, 5, 
6, 7-Th7tHD^/P [5, 4-c] tTU>?>-2 — f;W 
)V\ -1, 2-->^a^lJ->^r$> JfiBKfc (2 7 5mg) , 6-^OD^- 
7^1/>-2-*;Pj|?>^ (Eu r. J. Chera. -Chim. Ther. , 
1 9 84$, 19f, 2 0 5-2 1 41) (1 48mg) , h'JX?;i/75> 
(0. 2 9 8ml) *3cktfl -k HD^->^> x /hUT\/-;H7Kfa#l (1 1 
rag) S-N, N-y^fMM75 H (2 0ml) KlftMFU 1- (3-i^ 
^75/^Dtf;l/) - 3 -jl^)V^3)V^^ 5 K (4 12mg) £$8 
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^mt^xKm^^^t\z^fo. (i8 6mg) &wm&mty>}mi:v 

'H-NMR (DMSO-d 6 ) 6 : 1. 4 0- 1. 5 6 (2H, m) . 1 . 5 
7-1. 7 7 ( 4 H, m) , 1. 90-2. 10 ( 2 H, m) , 2. 90 (3 
H, s), 3. 13 (2H, br. s), 3. 28-3. 7 4 (2H. m) , 
4. 26 (2H, br. s) , 4. 3 0-4. 74 (2H, m) , 7. 59 (1 
H, d, J=8. 6Hz) , 7. 90 (1H, d. J = 8. 6Hz) , 7. 98 

(1H, d, J = 8. 3Hz), 8. 03-8. 11 (2H, m) , 8. 25- 
8. 58 (3H, m), 11. 5 2 (1H, br. s). 
MS (FAB) m/z : 4 8 3 (M + H) + . 

[MM&ll 1] (±) - t r an s-N 1 - [ (6-pnui>*/ [b] tt7 
x>-2 — oi) — N 2 — [ (5-^^;W-4, 5, 6, 7 -r-h 

7kKn?7yn [5, 4-c] fcTU3?>-2— f;w -l, 2- 




o 



*Jfc09 6iH«©>eF8cT» (±) -t ran s-N- [ (5-*3\>W-4, 
5, 6, 7-fh7kh'n?7yn [5, 4-c] 2 — OW) 

— ;W -1, 2 -->^p^+j- >i ; T5> «li(2 5 5mg, 0. 66 5 
mmo 1) , [b] 3^ :7 a: >- 2 -ts)V$>m (#H 

2000-119253) (141m g), h'JxfjV75> (0. 276 
ml) *<fc^l-tHn^^>yhUT\/-;H7K3fn% (1 Omg) £N, N 
-^^^^75 H (2 0m l) fc*gfl?U 1- (3-^^75 7^0 
KJW -3-x?M^v<SH mmm. (3 8 2mg) &S&&M£lsXBLJ& 
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j 



Z. t \Z£ D . mmfc&® (2 3 9mg) *^«^liLT#fe. 
'H-NMR (DMSO-d 6 ) 6 : 1. 2 0 - 1. 9 8 (8H, m) , 2. 8 
8 (3H, s), 3. 0 0-3. 72 (4H, m), 3. 84-4. 09 (2 
H, m) , 4. 2 0-4. 7 5 (2H, m) , 7. 4 1 (1H, dd, J =8. 
6, 1. 7Hz) , 7. 91 (1H, d, J = 8. 6Hz) , 7. 99 (1H, 
s), 8. 12 (1H, s), 8. 54-8. 67 (2H, m), 11. 53 

(1H, b r . s ) . 
MS (FAB) m/z : 4 8 9 (M + H) + . 

[*J60U 2] (±) -trans-N 1 - [ ( 5 -y)]/^ru-i >Y— )V- 2 - 

•f;w *;Mfc:;w -n 2 - [ (5-^^-4, 5, 6, 7-fh7tKa^ 
7Vn [5, 4-c] KUS?>-2— #;M*n;H -1, 2-->^o^ 



^ei^i©^, (±) -trans — N— [ (5-*3^-4, 
5, 6, 7— fh^hh'O^/D [5, 4-c] \ZW>-2-<1)V) *>)V& 
-)V\ -1, 2-->^D^it>^T5>' iSHt5-7MD^>F-J|/- 

X H-NMR (DMSO-d 6 ) <5 : 1. 2 0- 1. 3 8 (2H, m) , 1. 4 
0-1. 57 (1H, m) , 1. 54-1. 68 ( 1 H, m) , 1. 71 (2 
H, d, J = 7. 3Hz) , 1. 88 (2H, d, J = 12. 0Hz) , 2. 8 
6 (3H, s), 2. 95-3. 2 4 (2 H, m) , 3. 40 (1H, br. 
s), 3. 63 (1H, br. s), 3. 90 (1H, br. s), 3. 97- 
4. 10 (1H, m) , 4. 20-4. 44 (1H, m) , 4. 53-4. 70 
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(1H, m) , 6. 98 (1H, dd, J = 9. 2, 2. 3Hz) , 7. 01 
(1H, s), 7. 31-7. 39 (2H, m) , 8. 26 (1H, d, J = 
8. 6Hz) , 8. 59 (1H, d, J = 8. 4Hz) , 11. 21 (1/2 
H, br. s), 11. 42 (1/2 H, br. s), 11. 60 (1H, 
s) . 

MS (ESI) m/z : 4 5 6 (M+H) + . 

[^Jfiflll 3] (±) -c i s -N l - [ (5-7;i/^D-f>K-;l/-2— i 
)V) ts)V^~)V] — N 2 — [ (5-*?\>l>-4, 5, 6, 7-^h^kFo^T 
\/n [5, 4-c] lfU^>-2— f;w -l, 2-~>*n'vHr 



^»J6 i^ilO^i?, (±) -c i s-N- [ (5-^^;i/-4. 5, 

6. 7— r-h^fc Kn^jyo [5. 4-c] t!U> 5 >- 2 — f ;W 

JH -1, 2-^^D^U->>?T5> i®Ii5-7;i'tn'i*>H-;i.-2 

'H-NMR (DMSO-d 6 ) (5:1. 43 (2H, br. s), 1. 61 
(4H, br. s) , 1. 8 2 -2. 0 8 (2H, m) , 2. 89 (3H, 

s) , 3. 0 0-3. 2 3 (2H, m) , 3. 44 ( 1 H, br. s) , 3. 6 

5 (1H, br. s) , 4. 23 (1H, d, J = 16. 2Hz) , 4. 26 
(1H, br. s) , 4. 41 (1H, br. s) , 4. 68 (1H, d, J = 

16. 2Hz), 6. 98-7. 07 (1H, m) , 7. 14 (1H, s), 

7. 37-7. 43 <2H, m) , 8. 01 ( 1 H, br. s), 8. 35- 

8. 52 (1H, br), 11. 37 (1H, br. s), 11. 74 (1H, 




H 



0 
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S) . 

MS (ESI) m/z : 4 5 6 (M+H) + . 

(±) -trans-N 1 - [ (5-^nn-6-7Mn-i , > 
H-;P-2— r;» -N 2 - [ (5-*3MW-4, 5, 6, 7 

h^tKo^TVD [5, 4-c] t!U^>-2— r;W - 1, 2 



iim^<D^fkH, (±) -trans — N— [ (5 -*^;i/-4, 
5, 6, b'O^TVo [5, 4-c] fcf'J v?>— 2 — { )V) KM 

~M -1. 2-->^P^tJ->>?T5> iftBMfti5-^PP-6-7;^D 

'H-NMR (DMSO-d 6 ) 6 : 1. 2 0-1. 40 (2H, m) , 1 . 4 
0-1. 80 (4H, m) , 1. 8 0-2. 0 0 (2H, m) , 2. 87 (3 
H, s), 3. 01 (2H, br. s), 3. 30-3. 80 (2H, m) , 
3. 81-3. 97 (2H, m) , 4. 2 0-4. 8 0 (2H, m) , 7. 06 

(1H, s) , 7. 28 (1H, d, J = 10. 0Hz) , 7. 86 ( 1 H, 
d, J = 7. 3Hz) , 8. 32 (1H, d, J = 8. 5Hz) , 8. 59 (1 
H, d, J = 8. 5Hz), 11. 77 (1H, s). 
MS (FAB) m/z : 4 9 0 (M+H) + . 

\.MMM1S] (±) -cis-N 1 - [ (5 -^P^-OK— )V-2 — 

— N 2 — [ (5-^^-4, 5, 6, T-Th^kFo^jyn 

t5, 4-c] tfU> J >-2— i)V) %)V#- M -1, 2->'#n'\tt>5? 




ci 
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mrnmQ tmuoum-c, (±) -c i s-n- [ (5-*^;i/-4, 5, 

6, 7-7-h?\i \*U=?7VU [5, 4-c] fcTU^>-2 — Xfrtf- 

X H — NMR (DMSO-d 6 ) 5:1. 43 (2H, br. s) , 1. 61 
(4H, br. s) , 1. 80-2. 10 (2H, m) , 2. 88 (3H, 
s ) , 3 . 00-3. 26 ( 2 H, m) , 3. 40 (1H, br. s), 3. 6 
5 (1H, br. s) , 4. 22 (1H, br. s) , 4. 26 (1H, br. 
s) , 4. 41 (1H, br. s), 4. 67 (1H, d, J = 15. 6H 
z) , 7. 14 (1H, s), 7. 28 (1H, d, J = 8. 7Hz) , 7. 3 
7 (1H, d, J = 8. 7Hz) , 7. 84 (1H, s) , 8. 13 (1H, b 
r. s), 8. 33-8. 52 ( 1 H, m) , 11. 51 (1H, br. s), 
11. 8 6 ( 1 H, s ) . 
MS (ESI) rn/z : 5 1 5 (M + ) . 
IMt&Ml 6] (±) -cis — N 1 — [ ( 5 -X^-JM' > h*— 2 — f 
7W — N 2 — [ (5-PWI/-4, 5, 6, 7-r^7kHPf7 

l/P [5, 4-c] bfU^>-2— fJV) -1, 2-'>^0^+r 

0 n 

(±) -c i s-N 1 - [ (5-^0^-0^-^-2— OV) %)\,7$-M 
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-N 2 - [ (5-^^-4, 5, 6, 7-fh7tHD?77a [5, 4- 

c] trus?>-2 — #;1/#~;ki - 1 , 2 -is 9 a^D-ypy^ > 
(3 0 0mg) hU^o:— JMnX?^ > (7 0mg) 0fb7hl^D77 

(2ml) IC h U X^Jl/T S > (6ml) , N, N-i?^fMM75 
H (5ml) , bV*3 L )l'i/V)VTttl'> (0. 2 5 0ml) , ;fe«ktfB«/t 
^>"7A (20mg) ^MCTJBifc. 9 0"CteT2«?IBHi*m, 
»ST?»»U i?jrnD^> (20ml) ££tfttftIjKfejcft-?- h U ^Azkit 
M (3 0ml) SUD^StLfc. *IS^dd^^> (3x1 0ml) T?»ai 

> : Tirh> : ;*^/-;i/= 10:10:1) £JBV>T*iiMRU 
(±) -cis-N 1 - [ (5-^fJI/-4, 5, 6, 7 -fh7t KofTy* 
d [5, 4-c] tru^>-2— f;w -n 2 - [ [5- (by* 

^)^))Vx.^)V) -f>H-;v-2— <;w -1, 2-5^0^ 

*1f>5>75>S£fc^S^&^Bfl:£bT»;fc. £n£*^7-;U (6 
ml) U«;&U#A (12 0mg) Sim* 1 l$WJ*#b&. K*»t^' 

^DP^^> (2 0ml) *3«ktK7K (2 0ml) SrJin^ #*&U TKJISri^ 
□ D^^> (2x15ml) TJftmbfc. %«S*-&to-B-T*l7KeSK±hU^A 

•v&m&s «EET»«E*«5Scbfc. mz*ftm.mi'Vs?7)mm?u^h>f7y 

4— (^dd^^> : Tirh> : ;* * / -;U= 1 0:10:1) £/BV>T)f#$a 
U En^dc-^y-^-s^Dn^^icig^aasu Mfc6tt (7 2 
mg) ^Hfe@^tbT#rco 

'H-NMR (CDC 1 3 ) 6 : 1. 50-2. 25 (8H, m), 2. 53 
(3H, s) , 2. 85 (2H, br. s) , 2. 93 (2H, br. s) , 

3. 01 (1H, s) , 3. 74 (1H, d, J = 14. 1Hz) , 3. 77 
(1H, d, J = 14. 1Hz) , 4. 21 (1H, br. s) , 4. 45 (1 
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H, br. s) , 6. 91 ( 1 H, s) , 7. 2 5-7. 4 2 (2H, m) , 
7. 61 (1H, br. s) , 7. 8 0-7. 9 7 (2H, m) , 9. 72 (1 
H, s) . 

MS (FAB) m/z : 46 2 (M+H) + . 

7] (i)-cis — N 1 — [ -7u^j-y ?V>- 2 i )V) 
-N 2 - [ (5-*3^-4, 5, 6, 7-fh7kh*Df7yn 

[5, 4-c] tru^>-2— ov) -1, 2-v^D^i7->> ? 



^»J6iH^(D^T, (±) -c i s-N- [ (5-PWI/-4, 5, 
6, T-fh^tHnWn [5, 4-c] trU^^-2 — t)V) 
)V\ -1, 2-S^P'V^tr>> J 75> IiIi:6-^D ; E7-7^l/>-2- 

'H-NMR (DMSO-d 6 ) 6:1. 45 (2H, br. s) , 1. 62 
(4H, br. s) , 1. 96 (2H, br. s) ,. 2. 88 (3H, s) , 
2. 9 3-3. 2 5 (2H, m) , 3. 40 (1H, br. s) , 3. 64 (1 
H, br. s) , 4. 25 (2H, br. s) , 4. 41 ( 1 H, br. s) , 
4. 66 (1H, br. s) , 7. 72 ( 1 H, br. s) , 7. 90 (1H, 
br. s) , 7. 99 (2H, b r. s) , 8. 2 0-8. 5 5 (4H, m) , 
11. 46 (1H, br. s). 

MS (ESI) m/z : 5 2 6 (M + , Br 79 ) , 5 2 8 (M + , Br 81 ) . 
[^§§031 8] (±) — c i s — N 1 — [ (6 -3L^-)V-)-72V>- 2 — ( 
M — N 2 — [ (5-^3^-4, 5, 6, 7 -rh7tFD?7 




0 



270 



WO 01/74774 



PCT/JPOl/02945 



VU [5, 4-c] fcfUv J >-2—r;W fj)V#~)V\ -1, 2-->^n^i7- 



6t»^ (±) -c i s-N 1 - [ 
>-2— — N 2 — [ (5-^^;i/-4, 5, 6, 7-fh7 

tHo^Ti/o [5, 4-c] tfys?>-2— f;W -l, 2--> 

'H-NMR (CDC 1 3 ) 5:1. 53-1. 68 (3H. m), 1. 72 
(1H, br. s) , 1. 80 (1H, br. s) , 1. 93 (2H, br. 
s) , 2. 17 (1H, br. s) , 2. 59 (3H, s) , 2. 94 (2H, 
br. s) , 2. 9 6-3. 04 (2H, m) , 3. 19 (1H, s) , 3. 7 
8-3. 90 (2H, m) , 4. 27 (1H, br. s), 4. 48 (1H, 
d. J = 3. 7Hz) , 7. 55 (1H, dd, J = 8. 4, 1. 3Hz) , 
7. 62 (1H, d, J = 7. 8Hz) , 7. 71 (1H, d, J = 5. 9H 
z) , 7. 83 (1H, d, J = 8. 5Hz) , 7. 87 (1H, d, J = 8. 
4Hz), 7. 89 (1H, dd, J = 8. 5, 1. 7Hz), 8. 02 (1 
H, s) , 8. 3 1 (1H, s) . 
MS (FAB) m/z : 4 7 3 (M + H) + . 

mmmi 9] (±) -c i s -n 1 - c (5-^dck >k-;w-2 — r;u) 

*;UjJ?-;P] -N 2 - [ (5, 6-v>*^;W-4, 5, 6, 7-fb7bFDf 

tvp [4, 5-d] fcry^s?>-2— r;w -1, 2-^0^ 
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mmm2 tmmofi&'v, (±> -c i s-n- c ;p 

-2— r;u) ^r;w#— ;u] - 1, 2-^DAW^7$>t5, 

)U-4, 5, 6, 7-xh^bHP^Tl/P [4, 5-d] KU^5?>-2-* 

'J ^ &m> &MMb£<Mr&ft£. 

X H — NMR (DMSO-d 6 ) 6 : 1. 3 5- 1. 5 0 (2H, m) , 1 . 5 
0-1. 75 (4H, m), 1. 80-2. 10 (2H, m), 2. 70 (3 
H, br. s) , 2. 79 (3H, br. s) , 4. 10-4. 70 (6H, 
m) , 7. 10-7. 27 (2H, m) , 7. 41 ( 1 H, d, J = 8. 8H 
z) , 7. 70 (1H, s) , 8. 12 (1H, d, J = 6. 8 Hz) , 8. 4 
7 (1H, d, J = 7. 6Hz) , 11. 85 (1H, s) . 
MS (FAB) m/z : 48 7 (M+H) + . 
[^J§flJ2 0] (±) -cis-N 1 - [ (5-^PP-OK— )l-2 — OV) 
— N 2 — [ (6, 7-v>hKP-4H-fc!7/ [4, 3-d] 
»/— ;U-2— f;W -1, 2-^D'\=H7->>>75> 




mt&M2 tmu<o^m^ (±) -c i s-n- [ (5-^pp-t >f— ;p 
- 2 — r;p) - 1 , 2-s^P'\*i7->i?T^> &Mi&£6", 7 

-5?fc KP-4H-tf^y [4, 3-d] f/y-jV- 2 -*M>U U3^ 

272 



WO 01/74774 



PCT/JP01/02945 



1 H — NMR (DMSO-d 6 ) 6 : 1. 3 6- 1. 7 2 (6H. m) , 1 . 9 
0-2. 10 (2H, m), 2. 80-2. 87 (2H, m), 3. 93 (2 
H, t, J = 5. 6Hz) , 4. 2 0-4. 3 2 (2H, m) , 4. 81 (2 

H, s) , 7. 12 (1H, s) , 7. 15 (1H, dd, J=8, 8, 2. 0 
Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, d, J = 

I. 7Hz) , 8. 11 (1H, d, J = 6. 6Hz) , 8. 36 (1H, d, 
J=8. 3Hz), 11. 78 (1H, s). 

MS (FAB) m/z : 4 5 9 (M + H) + . 



[MMW2 1] (±) -cis-N 1 - [ (5-270CK>F— ;U-2 — UV) 
•h)V$-)V] — N 2 — [ (5-^^;i/-4, 5, 6, 7 -fh7t Fo?71/n 

[4, 5-c] t*y$>>-2 — r;W #;m?:z;w -1, 2-^P^tf->> ? 

!7 ^^OS^^^L 



^JS0U2 <i:(^<llo^T, (±) -c i s-N- [ (5-^nn-r>H— 
— 2 — r;i/) - i, 2 -*/9WKtt>V7$.> MMm.£5-* 

3MI/-4. 5, 6, 7— rh^tKO^TVa [4, 5-c] t!U> ? >-2-^ 

'H-NMR (DMSO-d 8 ) <5 : 1. 3 2- 1. 7 4 (6H, m) , 1. 8 
2-2. 10 (2H, m), 2. 92 (3H, s), 3. 12-3. 50 (3 
H, m) , 3. 6 9 (1H, br. s) , 4. 13-4. 3 9 (3H, m) , 
4. 51 (1H, br. s) , 7. 10-7. 19 (2H, m) , 7. 41 (1 
H, d, J = 8. 6Hz) . 7. 68 (1H, s) , 8. 10 (1H, br. 
s) , 8. 40 (1H, br. s), 11. 4 1 (1H, br. s) , 11. 8 
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7 (1H, S) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 
\MMM2 2] (±) - t r an s-N 1 - [ ( 5 —t7UU^ > 2 — f 

-N 2 - [ (S-*^)\,-4, 5, 6, 7-rh7th*nt+ 
UVn [5, 4-c3 tfU5?>-2— f;» -l, 2-->^p^ 



^6fc0»J2 iTO©^^, (±) -trans — N— [ >F 
2--f;i/) - i, 2 -^D^+r^y ^ > mmm^ 5 

-;*3S>P-4, 5, 6, 7-rh7kFDtWn [5, 4-c] tTUv?>- 

l H — NMR (DMSO-d 8 ) 5 : 1. 2 3- 1. 3 9 (2H, m) , 1 . 4 
0-1. 81 (4H, m) , 1. 8 2-1. 9 8 (2H, m) , 2. 60-3. 
00 (5H, m) , 3. 20-3. 7 0 (2H, m) , 3. 8 7-3. 9 6 (1 
H, m) , 3. 98-4. 10 (1H, m) , 4. 12-4. 70 (2H, 
m) , 7. 04 (1H, d, J = l. 5Hz) , 7. 12 ( 1 H, dd, J = 
8. 8, 2. 0Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 65 (1 
H, d, J=2. 0Hz) , 8. 33 (1H, d, J = 8. 6Hz), 8. 72 

(1H, d, J = 8. 6Hz) , 11. 61 (1H, br. s), 11. 72 

(1H, s) . 
MS (FAB) m/z : 4 5 6 (M+H) + . 

[$XS0S2 3] (±) -c i s -N 1 - [ (5-^nnOK— )V-2 — ( )V) 
ilJVtf—M — N 2 — [ (5-^=p ;l ,_4 f 5 , 6> \*U**W 




CI 



274 



WO 01/74774 



PCT/JPOl/02945 



P [5, 4-c] fcrUS»-2->fJW -1, 2-2/^P^U-> 

^ ^^^^irt^ 



HJfi^2 t|^i|CD^*r, (±) -c i s-N- [ (5-^DD^>K-;P 
-2 — f;W *;U#zyW -1. 2-y^DA+if>y75> j£g&ig£ 5 
3^-4, 5, 6, 7-fh5tHntWn [5, 4-c] fcTU5»-2- 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 3- 1. 7 2 (6H, m) , 1. 8 
6-2. 0 6 (2H, m) , 2. 70-3. 05 (5H, m), 3. 30-3. 
77 (2H, m) , 4. 17-4. 32 (2H, m) , 4. 3 3-4. 7 0 (2 
H, m), 7. 12-7. 20 (2H, m), 7. 41 (1H, d, J = 8. 8 
Hz) , 7. 68 (1H, s) , 8. 08 (lH.'d, J = 6. 9Hz) , 8. 
54 ( 1 H, br. s), 11. 61 (1H, br. s), 11. 85 (1H, 
s) . 

MS (FAB) m/z : 4 5 6 (M+H) + . 

Lmmm2 4] c±) -c i s-n 1 - t (5-^nu-c>\^-)v-2-^)V) 

%)ltf-M — N 2 — [ (6-^5^-4, 5, 6, 7 -rh7kFDfxy 
[2, 3-c] fcTU>*>-2 — f;W #;m?=:;M -i, 2 -v-^n^it>^ 




CI 
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^MM2 (±) -c i s-N- [ (5 -^od-OH— )V 

-2— av) -l, 2-->^a^+i->>fT^> :&m&<h6-* 

3SH/-4, 5, 6, 7-fh7th*DfX/ [2, 3-c] k!U 2 

X H-NMR (DMSO-d 6 ) 6:1. 41 (2H, br. s), 1. 5 1- 
1. 74 (4H, m) , 1. 99 (2H, br. s), 2. 85-3. 10 (5 

H, m) , 3. 25-3. 50 (1H, m) , 3. 60 (1H, br. s) , 
4. 10-4. 37 (3H, m) , 4. 5 3-4. 6 7 ( 1 H, m) , 7. 15 

(1H, dd, J = 8. 6, 2. 0Hz) , 7. 23 (1H, s) , 7. 41 
(1H, d, J = 8. 6Hz) , 7. 65 ( 1 H, s) , 7. 80 ( 1 H, 
s), 8. 10-8. 3 0 (2H, m) . 10. 84 (1H, br. s), 1 

I. 9 0 (1H, s) . 

MS (FAB) m/z : 4 7 1 (M+H) + . 
[^»J2 5] (±) -cis-N 1 - [ (5-^Od-r>K-;[/-2— <M 
— N 2 — [ (4, 5, 6, 7-rh7kKnfiy [3, 2-c] 
tTU5?>-2— r;w -1, 2-5/^d^17->^t^> 




*2i£0!l2 (±) -c i s-N- [ ( 5 -9 □ D-f > H— )\> 

-2-^)V) -l, 2-v^D^ir>>?T5> #DttJf[ (16 4 

mg) , 5-tert-^h^>*Mrjl/-4, 5, 6, 7-fh7bHn^ 
X/ [3, 2-c] lfU> ? >-2 -*;U^>m (WO 94/21 599) 
(14 0mg) fecfc^l -t h*D^>'A>y'hUTy , -;H7fc*F#? (7 6mg) 
£N, N-5>>WWtM75K (2 0ml) fC*#U 1- (3 -V*?)V7 
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s/yatMi/) -3-xfM;^5H mmm. (i9 2mg) ^m^mt 

1 H — NMR (DMSO-d 6 ) 6:1. 42 (2H, br. s) , 1. 56- 
1. 76 (4H, m) . 1. 98-2. 11 (2H, m), 3. 04 (2 H, b 
r. s), 3. 32-3. 45 (2H, m) , 4. 15 (3H, br. s), 
4. 26 (1H, br. s) , 7. 14 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 23 (1H, s) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 6 
2 (1H, s), 7. 77 (1H, s), 8. 18-8. 30 (2H, m) . 
9. 42 (2H, br. s), 11. 92 (1H, s) . 
MS (FAB) m/z : 4 5 7 (M+H) + . 

6] (±) -cis-N 1 - [ (5-^anOH— )V-2 — UV) 
)V\ — N 2 — [ <5-*3\>P-4, 5, 6, 7 -fh7hFDfx; 
[3, 2-c] t!U^>-2— r;W *;Wi?=;W -l, 2-^n^ir>i? 

5^ — •» 




(±) -c i s — N 1 — [ (5-^OD-r>H-;w-2— 
-N 2 - [ (4, 5, 6, 7-^h^bHa^X/ [3, 2-c] tfU> ? >-2 
— i)V) *i)V#-J\,] -1, 2-S'*n'\3rU->$?7$> ttftjft (17 1 
mg) £>^aa**> (10ml) fcfflBSU h >jx^75> (0. 104 
ml) O^HW^bfc. S^fcg^ (0. 0 5 9ml) 

^ 3 5 %*^A7^rt KzKJKfc ( 0 . 0 7 0ml), h U 7«fe h^">7K^b 
*Om-)-bVV& (118mg) *imiLMT?3 0#&#Lfc o 1 

h U ^ A*?gFS£ (3ml) ^iD^fe^Tfc^ijq^^^f^^^ C^: fc. 

277 



WO 01/74774 



PCT/JP01/02945 



y;^7A^D7h^77^- (^OD^^> : — JU=5 0 : 3) Icj; 

iiaiu gjg-fb-&t> (8 5mg) &m&Mvt%3M£vx'&rzo 

'H-NMR (DMSO-d 6 ) 6:1. 40 (2H, br. s) , 1. 50- 
1. 71 (4H, m) , 1. 9 7-2. 0 5 (2H, m) , 2. 87 (3H, 
s), 2. 98-3. 20 (1H, m) , 3. 30-3. 38 (2H, m) , 
3. 5 4- 3. 7 0 (1H, m) , 4. 0 5-4. 42 (4H, m) , 7. 14 
(1H, d, J = 8. 6Hz) , 7. 23 (1H, s) , 7. 40 (1H, d, 
J = 8. 6Hz) , 7. 63 (1H, s) , 7. 77 (1H, s) , 8. 17- 
8. 27 (2H, m) , 10. 83 (1H, br. s ) , 11. 92 (1H, 
s) . 

MS (FAB) m/z : 4 7 1 (M+H) + . 

[^»J2 7] c i s-N 1 - [ (5-^DD-f>K-;i/-2 — ( )V) 
JU] — N 2 — [ [5- (N, N-v>*5^yi=/) -4, 5, 6, 7-^h^fc 
h*D^W [d] 1JI] %)l#-JW -1, 2-v-^P^U- 



^#12 il^Jtl^feT, (±) -c i s-N- [ (5-^DD-r>H-;P 

-2— r;p) - 1, 2-^n'v^tr>>>:r^> [5- 

(N, N-^^PT^y) -4, 5, 6, 7-fh7tHD^>y' [d] 3^7 

'H-NMR (DMSO-d 6 ) <5 : 1 . 44 (2H, br. s) , 1. 52- 
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1. 68 (4H, m) , 1. 8 7-2. 08 (3H, m) , 2. 30-2. 40 
(1H, m) , 2. 6 5-2. 75 (1H, m) , 2. 77 (6H, s) , 2. 
9 5-3. 17 <2H, m) , 3. 3 0-3. 7 0 (2H, m) . 4. 15- 
4. 30 (2H, m) , 7. 10-7. 20 <2H, m), 7. 41 (1H, 
d, J = 8. 6Hz) , 7. 69 (lH. s) , 8. 11 (1H, d, J = 5. 
1Hz) , 8. 34 (1H, d, J = 8. 1Hz) , 10. 95 (1H, br. 
s), 11. 83 (1H, s). 
MS (FAB) m/z : 5 0 0 (M+H) + . 

[$mm2 8] (±) -c i s -N 1 - [ (6-#nn-r>F-;i/-2--f;» 

— N 2 — [ [5- (4-fc?Ui*;W -4, 5, 6, 7-fh7tH 
n^TVu [5, 4-c] tfU^>-2— i)V\ tDV-ft-M -1, 2-v-^D 



5- (4-tf'J> ? ;U) -4, 5, 6, 7 -fh9k KD^TVa [5, 4- 
c] tfUS>> (2 0 4mg) Crb7tPD77> (3ml) JWftfc n - ^;|/ 
U 3^ A (1. 6 0S^t>ilI, 0. 7 0 4ml) £-78T:K:T^T 

N-^^?MM75 K (6ml) mmz. (±) - c i s -N- [ (5- 

^□□-r>h*-;p-2 — r;w -1. 2-->^p^it->> > t5> 

(4 0 0mg) „ 1 -tHn^^>VhUTy-;H7KfPtl (2 5 4 
mg) , 1- (3 -v^^T^yyntr;!/) jft 
mm. (3 6 0mg) , ^<fc7jT>f<yynkr;i/T5> (0. 4 9 1ml) &MU\Z 
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oomi) , &n&km*mi-hvv&*mm <i o omi) , 

(1 0 Oml) *in*., tKJ1£5^0D;<*> (4 X 1 5ml) Tj& 

= 20 : i-i o : i) zm^xmrnv, in*, i *? J- 
)V-V2uu*#>\zmmmmv, mm<t^m (2 4 5mg) zwm&mftt 

X H — NMR (DMSO-d 8 ) 6:1. 42 (2H, br. s) , 1. 60 
(4H, br. s) , 1. 84-1. 94 ( 1 H, m) , 1. 94-2. 08 
(1H. m) , 2. 97 (2H, br. s) , 3. 97-4. 13 (2H, 
m), 4. 19 (1H, br. s), 4. 27 (1H, br. s), 5. 03 
(2H, s) , 7. 13 (1H, br. s), 7. 16 (1H, dd, J = 8. 
8, 2. OHz) , 7. 32 (2H, br. s) , 7. 40 ( 1 H, d, J = 
8. 8Hz), 7. 68 (1H, d, J = 2. OHz) , 8. 15 (1H, b 
r, J = 7. 3Hz) , 8. 31 (2H, d, J = 5. 9Hz) , 8. 39 (1 
H, d, J = 8. 1Hz) , 11. 90 (1H, s) , 14. 03 (1H, b 
r . s ) . 

MS (ESI) m/z : 5 3 5 (M + H) + . 

9] (±) -c i s — N 1 — [ (5-^nD-r>r t -;i/-2— i )l) 
•ZDVOt—M — n 2 — [4- (4-tfUi^;p) ;W -l. 



CI 
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mi&M2 tmmwxm-z. (±) -c.is-n- c (s-^ock^f-ji, 

'H-NMR (DMSO-d 6 ) 5 : 1. 4 0-1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H, m) , 1. 96-2. 10 (2H, m) , 4. 24-4. 
39 (2H, m) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 
1 (1H, s) , 7. 40 (1H, d, J = 8. 8Hz) . 7. 64 (1H, 
d, J=2. OHz) , 8. 06 (4H, s) , 8. 18 ( 1 H, J = 7. 3H 
z), 8. 34-8. 42 (3H, m), 8. 94 (2H, d, J = 6. 9H 
z) , 11. 9 1 (1H, s) . 
MS (FAB) m/z : 4 7 3 (M+H) + . 
[^6^13 0] (±) -4- [4- [N- [c i s-2- [ [ 




tmU<D^fk^. (i) -cis-N- [ ( 5 -£r □ n-f > F— ;v 
-2 — OW #;l/#-;KI -1, 2 -->^D^\^it>>?TS> Mtt4- 

[4-^;i/^->j^x-;u] tfu^> N-=**5/K#&«Wb*«fc#&. 

'H-NMR (DMSO-d 6 ) <5 : 1. 4 0- 1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H. m) , 1. 8 8-2. 0 0 (2H, m) , 4. 21-4. 
36 (2H, m) , 7. 12-7. 18 (2H, m) , 7. 41 ( 1 H, d, J 
= 8. 6Hz) , 7. 66 (1H, s) , 7. 8 0-7. 8 7 (4H, m) , 
7. 91 (2H, d, J = 8. 3Hz) , 8. 01 (1H, d, J = 7. 6H 
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z) , 8. 09 (1H, d, J = 7. 3Hz) , 8. 27 (2H, d, J = 6. 
6Hz), 11. 7 9 (1H, s) . 
MS (FAB) m/z : 4 8 9 (M+H) + . 
I$mm3 1] (±) -c i s -N x - [ (5 -^DD-f>H-;i/-2- <)V) 

fj)VS^)V] -n 2 - [4- (2-trusW ^>\Ar;W -1, 2-->^n^\ 




$mm2 tm&n-fitizz. (±) -c i s-n- c (5-^dd^>mi/ 

-2-^;i/) -l, 2-iy^n^\^>i^TS.>mmm.t4- (2 

-fcTUSW) 5&J&M 0&W2 000-119253) *>5*HflS^*£#;fc. 
'H-NMR (DMSO-d.) (J : 1. 39-1. 51 (2H, ra) , 1. 6 
0-1. 80 (4H, m) , 1. 8 9-2. 0 0 (2H, m) , 4. 24-4. 
38 (2H, m) , 7. 12-7. 16 (2H, m) , 7. 3 6-7. 3 9 (1 
H, m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 66 (1H, d, J = 
2. 0Hz), 7. 87-7. 90 (1H, m) , 7. 92 (2H, d, J = 
8. 3Hz), 7. 98-8. 11 (3H, m) , 8. 15 (2H, d, J = 
8. 3Hz) . 8. 69 (1H, d, J = 4. 6Hz), 11. 80 (1H, 
s) . 

MS (FAB) m/z : 4 7 3 (M + H) + . 

immm3 2] (±) -2 - u- cn- [c i s-2- c c (5-^na-r 
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CI 




0 



^»J2 £zm&<D^&-C, (±) -c i s-N- [ 

X H — NMR (DMSO-d.) 6:1.39-1. 5 1 (2H, m) , 1.6 
0-1. 79 (4H, m) , 1. 8 9-2. 0 0 (2H, m) , 4. 23-4. 
37 (2H, m) , 7. 12-7. 17 (2H, m) , 7. 3 9-7. 4 3 (3 
H, m), 7. 61-7. 64 (1H, m), 7. 67 (1H, d, J = 2. 0 
Hz) , 7. 89 (4H, s) , 8. 0 0-8. 0 6 (1H. m) , 8. 08- 
8. 02 ( 1 H, m) , 8. 32-8. 35 ( 1 H, m) , 11. 79 (1H, 
s) . 

MS (FAB) m/z : 48 9 (M + H) + . 

l$£mM3 3] (±) - trans-N'-t ( 5 -9uw( > 2 — f 

)V) jjAtf~)V] — N 2 — [ [5- (4-tf>J>W 9-T s /—)V-2—i)V] # 
;t^-;H -l, 2-i/i7w\$-y->V7S.> ttfttt 



^&S0»J2 iimU<Djjm~C, (±) - t r an s-N- [ (5-£OD-C>F 
— JU- 2 -1, 2-^P'\*1}->irr$>i:5- (4- 

'H-NMR (DMSO-d 6 ) 6:1. 44 (2H, br. s) , 1. 65 
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(4H, br. s) , 1. 8 5 -2. 0 6 (2H, m) , 4. 23 (1H, b 
r. s) , 4. 30 (1H, br. s) , 7. 14-7. 23 (2H, m) , 

7. 41 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s), 8. 04- 

8. 13 (2H, m), 8. 13 (1H, d, J = 8. 8Hz), 8. 59 (1 
H, d, J = 8. OHz) , 8. 7 5-8. 8 7 (3H, m) , 11. 83 (1 
H, s) . 

MS (ESI) m/z : 4 8 0 (M+H) + . 

immm3 4] <±) -cis-N 1 - c (5-^000^-2- r;w 

i])V&—)V} -N 1 -;*3\H'-N 2 - [ (5-^^-4, 5, 6, 7-^h^ 
th-D^TVn [5, 4-c] fcfUS^-2 — f/W fJ)V^-)V\ -1, 2--> 



*B«2tP!I«C!)^feTJ, (±) -c i s-N 1 - [ (5-t7UW(>\!—)V 

-2 — r;W -n 1 -*^- i, 

5-^^;i/-4, 5, 6, 7— ^h^h Kn^jyo [5, 4-c] tfU> ? >- 

'H-NMR (DMSO-d 6 ) 6 : 1. 4 2- 1. 9 0 (7H, m) , 2 . 2 
3-2. 32 (1H, m) , 2. 90 (3H, s ) , 3. 11 (3H, br. 
s), 3. 19 (2H, br. s) , 3. 45-3. 67 (2H, brm), 
4. 41-4. 72 (4H, m) , 6. 76 (1H, s) , 7. 17 (1H, d 
d, J = 8. 8, 2. 0Hz), 7. 43 ( 1 H, d, J = 8. 8Hz) , 7. 
64 (1H, br. s) , 8. 52 (1H, br, J = 8. 5Hz), 11. 4 
6 (1H, br. s), 11. 71 (1H, s). 



CI 
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MS (ESI) m/z : 5 0 0 (M+H) + . 

imt&M3 5] (±) -cis -N 1 - [ (5-^DD^>h-Jl'-2 — ()V) 
iJJVti—M -N 2 -^^;i/-N 2 - [ (5-*^)V-4, 5, 6, 7 

th'oWn [5, 4-c] tfU^>-2-<;U) -i, 2—> 



(±) -cis — N 1 — (tert-^h^M») -N 2 -*^;|/- 
N 2 - [ (5-^^-4, 5, 6, 7-rb7tFnWn [5, 4-c] 
t?DS?>-2-' r;W 5>)V#-)V\ -l, 2-'>^P^\^>^T5> (3 2 4 

mg) K£&*nmmx*/-;wm& (5mi) £ira*, S£»t?3 o««j£U ^ 

^MJETS5febfe. i$£N, N-i?^?MM75 H (5ml) fc*#U 
hUX5 1 ;WTa> (1ml) > 5-^DD>f>h*-^-2-*M>i (2 7 9 

mg) , l- (3->*^^T^/yDfcr;w - 3 -x^ji/*;i/3i?i?-r a H % 

tt% (4 5 8mg) , l-b^a^i/^>i/HJ7l/-;H7KfPtl (10 8 

mg) *in*., mmrzmmftisTc. mm^>^usrF\z^L, mmzv 

9 3:7) T?m&U mt&mft (l 7 6mg) zntc. Z\n***;-)V (5 

m 1 ) izmmv. lMMmm^y-jmrn (3 6 2 tf i) £jd;?l&«, mm* 

(1 6 4mg) ^fiSftilWc. 
X H-NMR (DMSO-d 6 ) <5 : 1. 4 3- 1. 9 0 (7H, m) , 2 . 2 
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6-2. 31 ( 1 H, m) , 2 . 90 (3H, s), 3. 11-3. 19 (5 
H, m) , 3. 48-3. 68 (2H, m), 4. 42-4. 72 (4H, 
m), 6. 76 (1H, d, J = l. 5Hz), 7. 17 (1H, dd, J = 
8. 8, 2. 1Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 64 (1 
H, br. s) , 8. 52 (1H, br, J = 7. 6Hz) , 11. 45 (1 
H, br. s), 11. 71 (1H, br. s). 
MS (ESI) m/z : 4 8 6 (M+H) + . 

6] (±) - trans — N 1 — [ ( 5 -9 D D-f > H— )V- 2 -- - f 
)V) -N 2 - (5-^^;U-4, 5, 6, 7 -^h^b HW7 

a [5, 4-c] fc!U$»-2— f;W 2 -e^o^s 

T5> J£6ti& 



Hifi^l2 ^ntRCD^tt"?. (±) -trans-N- [ (5-^DD-f>F 
— 2 --r;u) *;i/2j?-;w -1, 2-^n^>^>>;7$>i:5-^;i/ 

-4, 5, 6, 7 -^h^tKD^TVn [5, 4-c] fc° 'J i?>- 2 -#)U# 

X H-NMR (DMSO-d 6 ) 6:1. 5 1-1. 5 5 (4H, m) . 1 . 7 
5-1. 80 (6H, m) , 2. 88 (3H, s), 3. 12 (1H, br. 
s) , 3. 3 5-3. 6 3 (4H, m) , 4. 10-4. 13 (1H, m) , 
4. 29-4. 61 (2H, m) , 7. 06 ( 1 H, s) , 7. 14 (1H, d 
d, J = 8. 8, 2. OHz) , 7. 39 ( 1 H, d, J = 8. 8Hz) , 7. 
67 (1H, d, J=2. OHz) , 8. 46 (1H, d, J = 8. 3Hz) , 
8. 77 (1H. d, J = 8. 3Hz), 11. 2 1-11. 35 (1H, 
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m) , 11. 7 1 ( 1 H, s ) . 

MS (ESI) m/z : 4 8 6 (M+H) + . 

[HJI&093 7] (±) -cis-N 1 - [ (5-^DD-f>K-^-2-f;W 
— N 2 — [ (5-^^-4, 5, 6, 7-fh7t Fo^TV/o 

[5, 4-c] eus»-2— f;w ^j;i/7^-;u] -i, 2-~>#a:*^>^ 



(±) -c i s-N- [ (5 -i/nuOh'-Jl/ 

-2 — Oi/) -l, 2 - a ti' ^ 5 >i 5 - 

4, 5, 6, 7-fh7tHnWD [5, 4-c] KUS?>- 2 

*H— NMR (DMSO-d 6 ) 6 : 1. 61-2. 06 (12H, m) , 2. 
90 (3H, s) , 3. 08-3. 17 (2H, m) , 3. 4 3-3. 4 5 (1 
H, m) , 3. 67 (1H, br. s) , 4. 43 (3H, br. s) , 4. 6 
7 (1H, br. s), 7. 16-7. 18 (2H, m), 7. 42 (1H, 
d, J = 8. 8Hz) , 7. 70 (1H, s) , 8. 24 (1H, br. s) , 
8. 58 (1H, d, J = 8. 3Hz) , 1 1. 4 3, 1 1. 6 3 (1H, ea 
ch br. s) , 11. 80 (1H, s). 
MS (ESI) m/z : 5 0 0 (M+H) + . 
[*»09 3 8] N 1 — [ (5-^OD-T>F-;p-2— i)V) ft)Vi£-)V) -N 
2 - C (5-^^-4, 5, 6, 7-f h7tKDf7 ( /D [5, 4-c] t! 

u^>-2-> -i, 2 -i?i/>v75> 




ci 



287 



V 



WO 01/74774 



PCT/JPOl/02945 



CI 



— N 



O 1 




o 



mMM3 5ti«O^T, N 1 — (ter t h*~>#;M*-;|/) — N 2 
- [ <5-*3^-4, 5, 6, T-f^tKD^/D [5, 4-c] tfU 
*J>-2-^)V) tDl#-)V~\ - 1 , 2 -!5 1 l/>^75 

'H-NMR (DMSO-d 8 ) 6:2. 9 1 (3H, s) , 3. 17 (2H, 
br. s) , 3. 47 (4H, br. s) , 3. 56 (2H, br. s) , 4. 
53 (2H, br. s) , 7. 08 (1H, d, J = l. 7Hz) , 7. 17 
(1H, dd, J=8. 8, 2. 0Hz) , 7. 42 (1H, d, J = 8. 8H 
z) , 7. 69 (1H, d, J = 2. 0Hz) , 8. 69 (1H, br. s) , 
9. 00 (1H, br. s), 11. 62 (lH.br. s), 11. 79 (1 
H, b r . s ) . 

MS (FAB) m/z : 4 1 8 (M + H) + . 

mmm39] n 1 - c (5-^oD-r>H-;w-2— r;w *;u#=;w -n 

l -^5^;W-N 2 - [ (5-^^;i/-4, 5, 6, 7 Hn^TVD 
[5, 4-c] KUS»-2->f;W -1, 2-I?k>^75> 

roty 



HJ£0!J2 t^O^ST, N 1 -*^-!* 2 - [ (5-*^;t/-4, 5, 
6, 7 -^h^k KO^TVa [5, 4-c] t?U^>-2 — (JV) 
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1 H — NMR (DMSO-d 6 ) 6:2. 91 (3H, s), 3. 15-3. 7 
3 (11H, m) , 4. 4 6-4.. 6 1 (2H, m) , 6. 8 6 (1H, d, J 
= 2. 0Hz) , 7. 18 (1H, dd, J = 8. 8, 2. OHz) , 7. 41 
(1H, d, J = 8. 8Hz) , 7. 65 ( 1 H, br. s) , 9. 06 (1 
H, t, J = 5 . 7Hz), 11. 48 (1H, br. s), 11. 72 (1 
H, br. s) . 



MS (ESI) m/z : 4 3 2 (M + H) + . 
[§£660114 0] N 1 — [ (5-i7 0n-f>h*-;i/-2— 1)V).7,)V*-M -N 
2 - [ (5-^^;P-4, 5, 6, 7-fh7tFDf77n [5, 4-c] If 



$mmz 5 tmu^m-c, n 1 - c (5-^dp-i-7 ^ - ^t.^^^ 

-f >F— ;W-2— f;W X;P*-;KI -N 2 - (tert-^^y*M- 
;P) -1. 2-lfl/>y75>© t e r t -7 h*^#;i>#ri;!^£Bfc*L;fc 
5-^^;i/-4, 5, 6, 7 -T-h^t; h*n^T % /0 [5, 4-c] t!U 

*H— NMR (DMSO-d 6 ) 6:2. 92 (3H, m) , 3. 06-3. 1 
2 (4H, m) , 3. 31-3. 37 (2H, m) , 3. 44-3. 7 4 (2 
H, m) , 4. 3 8-4. 7 5 (2H, m) , 6. 92 (1H, , d, J = l. 
2Hz) , 7. 27 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 43 (1 
H, d, J = 8. 8Hz) , 7. 70 (1H. d, J = 1 . 7Hz) . 7. 90 
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(1H, t, J=5. 8Hz) , 8. 81 (1H, t, J = 5. 8Hz), 1 
1. 25 (1H, br. s) , 12. 14 (1H, br. s). 
MS (FAB) m/z : 454 (M+H) + . 

1] (±) -c i s -N l - [ (5-i7DD-f>H- )V-2--<)V) 
#;i/#ryM — n 2 - [ (5-*^;i/-4, 6-^kh*n-5H-tfna [3, 
4-d] (JV) ^JPz^-;W -1, 2->^DA^tf>^75 



T^3f>^H^T> 5-^^-4, KD-5H-fcfDD [3, 4- 

d] (1 5 5mg) $fh7tKD77> (7ml ) izmMhX 

-7 St^TJ^U ter t-»'J^A (1. 5 4M^>^>m 
0. 7 9 2ml) STATUS:. d©SJ5S^$r^Tl^^L, ^-78^ 

ETFWkffiV, miS©5-^5 1 ;l/-4, Hn- 5H-fcfDP [3, 4- 

d] 9-7V-jv-2-tuv^>w)^Am.^nrc a £*i&n, n-^*?mw# 

5. H (20ml) fc*#U (±) — c i s — N— [ (5-^PD-T> 
H— /W— 2 — <)V) -i, 2 -i/9w\*rD->i?y$.> mSStiA 

(3 6 4mg) , 1 -fcHD^^>VhUTV-;H7K?IJ^ (15 0mg) R 

(4 2 6mg) ttiuttc mmrc-mm&. mm^wmisKfemmzi?? n d 

^77^f- (^/^:^pd^>=7 : 9 3) Srffl^T^Lfe. 
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&® (3 4 3mg) SiM^itTifc. 

'H-NMR (DMSO-dj) <5 : 1. 3 5- 1. 5 3 (2H, m) , 1 . 6 

4 (4H, br. s) , 1. 8 2-2. 0 5 (2H, m) , 3. 03 (3H, b 
r. s) , 4. 15-5. 00 (6H, m) , 7. 15 (1H, d, J = l. 9 
Hz) , 7. 18 (1H, dd, J = 8. 7, 1. 9Hz) . 7. 42 ( 1 H, 
d, J = 8. 7Hz) , 7. 71 (1H, d, J = l. 9Hz) , 8. 11 (1 
H, d, J = 7. 6Hz) , 8. 46 ( 1 H, d, J = 7. 1Hz) . 11. 8 

5 (1H, br. s), 12. 26 (1H, br. s). 
MS (FAB) m/z : 4 5 8 (M+H) + . 
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immm42] (1R. 2R) -N l - [ (5 -pun-f >}*-)),- 2 — fM 
jj)V#—M — N 2 — [ (5-^^;i/-4, 5, 6, 7-f h7t Kn^Ti/n 
[5, 4-c] ifJ5?>-2— f;W -l, 2-->^d^>^>>' 



^«6£WlttHCbT, (1R, 2R) — N— [ (5-^3MU-4, 5, 6, 

[5, 4-c] tfU^v-2— f;w #;Mfci;W - 

MS (ESI) m/z : 4 5 8 (M + H) + . 

Co] D -181. 59° (C=l. 02, i?*7)VX)V-fc*>>\z) . 

[£%094 3] (i) - trans — N 1 — [ ( 5 -zfu^ > H— 2 — f 
;W — N 2 — [ (5-^^-4, 5, 6, 7 -T^h^t FD^J 

Vp [5, 4-c] fc!U3»-2— r;0 -l, 2->>?n^>? 

>"^75> 



^SS0<J6 £mm<Djj&~T;. (±) -trans-N- [ (5-*3\^-4, 
5, 6, 7— fh7hh'D^77o [5, 4-c] KUS?>-2— f;W 
-JW -l, 2-->i7D^>^>>?7a> *!S*J:y5-^nt-f>F-;i/ 
- 2 -*;i/#>a6*»&SjB^«56#fc. 
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l H-NMR (DMSO-d a ) 6:1. 65-1. 76 (4 H, m). 2. 0 
0-2. 03 (2H, m), 2. 91 (3H, s), 3. 13-3. 19 (2 
H, br. s) , 3. 47 (1H. br. s) , 3. 68 (1H, br. s) , 
4. 30-4. 67 (4H, m) , 7. 11 (1H, d, J = l. 5Hz), 

7. 27 (1H, dd, J = 8. 8, 2. OHz) , 7. 35 (1H, d, J = 

8. 8Hz) , 7. 84 (1H, d, J = l. 5Hz) , 8. 56 (1H, d, 
J = 8. 5Hz) , 8. 93 (1H, d, J = 8. 8Hz) , 11. 44 (1 
H, br. s), 11. 78 (1H, br. s). 

MS (ES I) m/z : 5 0 2 (M + H) + . 
[*J6fll44] (±) - t r ans-N 1 - [ (5 DD-f > Y—fr- 2 — f 
*)V&-)V\ -N 2 - [ (4, 5, 6, T-rhybh'D^Tyn [5, 4 
-c] h!'J^>-2— <)V) -1, 2-is?n^>?>i?T5.> 



^mM2 tmmzVX (±) - t r an s-N- [ (5 -^DO-f >K— )V 
%)Vtf-)V) ] -1, 2-^o^>^>>>75>£5- t e r t 
-yh4 i ->*;^-;i<'-4, 5, 6, 7-^h^k h'P^Tl/o [5, 4-c] 

try 2 -#;p#>gg u^^Aigt^jES^^nfe^^^^^s 

1 H — N M R (DMSO-d 8 ) 6:1. 60-1. 82 (4 H, m), 1.9 
1-2. 15 (2H, m) , 3. 08 (2H. s), 3. 37-3. 49 (2 
H, m) , 4. 2 8-4. 5 6 (4H, m) , 7. 13 (1H, s) , 7. 15 
(1H, d. J = 8. 8Hz) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 
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69 (1H, s) , 8. 61 (1H, d, J = 8. 3Hz) , 8. 88 ( 1 H, 
d, J = 8. 3Hz) , 10. 05 (2H, br. s) , 11. 82 (1H, 
s) . 

MS (FAB) m/z : 44 4 (M+H) + . 
C*Jfi^J4 5] (i) - trans — N 1 — C (5 -#an-r > F— )V- 2 — ( 
)V) — N 2 — [ (5--fyyn^-4, 5, 6, 7-fh7hF 

u^TVu [5, 4-c] fcfU v>>-2— r;W #;t^-;i/j -i, 2-^n 



(±) -trans — N 1 — [ (5 — # cm-f > H— 2—-i)V) 
;W — N 2 — [ (4, 5, 6, 7-rh7hh'n^/o [5, 4-c] fcTUS* 
>-2— f )V) ftfl/ifr-M - 1, 2-v'i7D^>^>>'T5> MI (3 0 
mg) ^DD^> (2 0ml) h'jXf)l/75> (2 6 Ojtt 1) 

*Un*.&fflT 1 5 #M#L£:. K^fcS^m (179/tl) , 7±h> (920 

/i i ) 2 ftrnwhtz. &mmz b u r-t h * ^**ft:*^*^- h u 

(7 9 6mg) SriD*, MT? 5^IBHW*bfc. SJ^fc 1 £j£*BMfc*- h 
U^A*»tt (1 0ml) fciQA#»ail^S*3Z:fcofc. h 

btf^yj— (*J>7UU*?> : *5?y—)V= 100 : 3) {c£t)f*«U m& 
f&MM&Rlt. uti* d d ^ ^ >i:^jj?L l mitx^ y (l 
ml) ^£MJBET^l^lfc^ (2 0 5mg) £8a*fi?S*W& 

*H — NMR (DMSO-d 8 ) 6 : 1. 2 7- 1. 3 9 (6H, m) , 1 . 5 
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8-1. 80 (4H, m) , 1. 95-2. 10 (2H, ni) , 3. 00-3. 
12 (1H, m) , 3. 2 5-3. 4 5 (2H, m) , 3. 5 9-3. 7 7 (2 
H, m) , 4. 2 5-4. 3 9 ( 1 H, m) , 4. 4 0-4. 5 5 (2H, 
m), 4. 57-4. 65 (1H, m), 7. 10 (1H, s), 7. 14 (1 
H, d, J=8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz), 7. 68 

(1H, s) , 8. 56 (1H, d, J = 8. 8Hz) , 8. 90 (1H, d, 
J = 8. 8Hz), 11. 39 (1H, br. s) , 11. 76 (0. 5H, 
s) , 11. 8 0(0. 5H, s) . 
MS (FAB) m/z : 4 8 6 (M+H) + . 

[*»J4 6] (±) -t rans-N 1 - [ >H-;i/~ 2 — ( 

M f3)Vtf~M — N 2 — [ [5- (2, 3, 5, 6-fh7tHn-4H-t 
7>-4— OV) -4. 5, 6, 7-xb^kFD^X\/P [5, 4-c] tfU 
i?>-2— f;W -l, 2 -~>^n^>^>>>7^ > 



HMM4 SJC^^T-fehX^^O^h^t: Fa-4H-tT^>-4-^- 
>£/8V>T, (±) - trans-N 1 - [ ( 5 - 2 U U-i > 2 — f 

;W -N 2 - [ (4, 5, 6, 7 -fh7t Fd^TVd [5, 4 

-c] t!U> f >-2-'f;W XJUtf-jM -1, 2-->^n^>^>i?T^> 

1 H — NMR (DMSO-d 6 ) 6 : 1. 6 0-2. 2 0 ( 1 0 H, m) , 3. 
08-3. 18 (1H, m), 3. 21-3. 70 (5H. m) . 3. 72- 
3. 91 (1H, m) , 3. 9 3-4. 04 (2H, m) , 4. 27-4. 42 
(1H, m) , 4. 4 5-4. 6 0 (2H, m) , 4. 6 2-4. 7 7 (1H, 
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m), 7. 12 (1H, s), 7. 15 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 (1H, d, J = l. 
7Hz) , 8. 56 (1H, d, J = 8. 3Hz) , 8. 91 ( 1 H, d, J = 
8. 3Hz), 11. 77 (1H, s ) , 11. 79 (1H, s ) . 
MS (FAB) m/z : 5 2 8 (M+H) + . 
mMM4 7] (±) - t r ans-N 1 - [ (5 -9 PP-f > Y—)V-2 — f 

;W ;w -n 2 - [ (s-*s#w7u\Z)V-4, 5, 6, 7-fh7t 

h'n^T^/n [5, 4-c] fcfU-^>-2— OM ;W -1, 2-~>^ 

CI 

0 

(±) -trans — N 1 — [ (5 pp-T > K— 2 —f ;W 
JW — N 2 — [ (4, 5, 6, 7-r^tFDf7yD [5, 4-c] 
>-2--r;P) #;wztf-;p] -1, 2-^a^>^>>?75> Ml 
(8 2. 8mg) <D*#;— )Vmk (3 0ml) KMfc (0. 1ml) > tMr 
a7->-^4A/^y- (lg) > [ 

5"] hU^^5/9> (0. 17 3ml) , JfcViT?^7y7K«fl3*^*^hU*> 
A (4 3. 2mg) Sim*., 1 8^13 OMPMbfc, SJtf^ KJ£S££ 

^□□^^>=3 : 9 7) l:iD»iL^f67 ; EJl/77X (5 2mg) 
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1 H — NMR (DMSO-d 6 ) 6:0. 86 (2H, d, J = 6. 8Hz) , 
1. 16-1. 23 (3H, m) , 1. 62-1. 76 (4H, m) , 2. 0 1 
-2. 04 (2H, m) , 3. 00 (1H, b r) , 3. 19 (2H, br) , 
3. 68 (2H, br) , 4. 3 0-4. 34 (1H, m) , 4. 47-4. 5 
1 (1H, m) , 4. 64 (1H, br) , 7. 1 0 (1H, d, J = l. 4H 
z) , 7. 14 (1H, dd, J = 8. 7, 2. 1Hz), 7. 39 (1H, 
d, J=8. 7Hz) , 7. 67 (1H, d. J = l. 9Hz), 8. 53 (1 
H, d, J = 8. 3Hz) , 8. 89 (1H, d, J = 8. 5Hz) , 11. 7 
4 (1H, s) . 

MS (FAB) m/z : 4 84 (M + H) + . 

CH»J4 8] (±) - trans -N 1 - [ ( 5 -9 DD^f > 2 
)V) — N 2 — [ [5- (l-^Wk^n^nww -4, 5, 

6, 7 -rb5k Hn^TVn [5, 4-c] tfU 2 — iM 

;w] -l, 2-^i7u^>^>vrs.> m.mm. 



MMM2 tmUO-fitisZy (±) -trans -N- [ (5-#acK>F 

2 -i, 2-^d^>^75> &Bfc&£5 

- (1 -^^^v-^P^Ohf;!/) -4, 5, 6, 7-f hykh'D^Tyn 
[5, 4-c] b!U^>-2-*;W#>» U^A*ta>&«HflS^»*#fc. 
'H-NMR (DMSO-d 6 ) 6:0. 81 (2H, br. s) , 1. 20- 
1. 55 (5H, br), 1. 55-1. 8 0 (4H, m) , 1. 95-2. 1 
2 (2H, m) , 3. 0 5-3. 40 (2H, br) , 3. 6 0-3. 8 0 (2 
H. br) , 4. 2 5-4. 80 (4H, m) , 7. 10 ( 1 H, s) , 7. 1 
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6 (1H, d, J=8. 8Hz) , 7. 39 (1H, d, J = 8. 8Hz) , 

7. 69 (1H, s) , 8. 53 (1H, d, J = 8. 6Hz) , 8. 85- 

8. 95 ( 1 H. m) , 10. 60-10. 90 (1H, br), 11. 73 
(1H, br. s) . 

MS (FAB) m/z : 4 9 8 (M+H) + . 
imMM4 9] (±) - trans -N 1 - [ [5- (tert - 
4, 6->>t:Ka-5H-t!nn [3, 4-d] 9-T*S—)V- 2 —f M 
—M — n 2 — [ (5-#dck>f-;|/-2— r;W - i, 2- 



^Jfi^!12 i^O^T, (±) - t r an s-N- [ (5-^Pa-T>H 



- (tert-^;W -4, 6-i?tKD-5H-lfnn [3, 4-d] 

'H-NMR (DMSO-d e ) 5:1. 40 (9H, s) , 1. 60-1. 8 
0 (4H, m) , 1. 95-2. 10 (2H, m) , 4. 2 5-4. 40 (1 
H, m), 4. 40-4. 55 (2H, m) , 4. 60-4. 85 (3H, 
m), 7. 11 (1H, s), 7. 16 (1H, d, J = 8. 8Hz), 7. 3 
9 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 54 (1H, 
d, J = 8. 5Hz), 8. 95-9. 05 (1H, m) , 11. 70-11. 
80 (1H, m) , 12. 45-12. 65 (1H, m). 
MS (FAB) m/z : 4 8 6 (M + H) + . 
[*16«5 0] (i) - trans — N 1 — [ [5- (tert -~J=?-)V) - 

298 





-)V-2— OV) -1, 2-i 



s> mm.m.t. 5 



WO 01/74774 



PCT/JP01/02945 



4, 5, 6, 7-fh7tHDf77n [5, 4-c] fc!US»-2 — <;W # 
— N 2 — [ (5-^nn-OMv-2-f;W -l, 



S6EJM!2£ra«l02r&T?» (±) -trans — N— [ (5-^nm-f >F 

-;i/-2 — r;v) #jw#-;ki -1, 2-~>^a^>^>>>7^> f&m&^s 

- (tert-W) -4, 5, 6, 7~rh7t KPfT^n [5, 4- 

X H — NMR (DMSO-d 6 ) <5 : 1. 43 (9H, s) , 1. 55-1. 8 
5 (4H, m) , 1. 95-2. 10 (2H, m) , 3. 0 5-3. 4 0 (3 
H, m), 3. 85-3. 95 (1H, m), 4. 25-4. 40 (1H, 
m) , 4. 40-4. 5 5 (2H, m) , 4. 7 0-4. 8 5 (1H, m) , 
7. 11 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz), 
7. 39 (1H, d, J = 8. 8Hz) , 7. 70 (1H, d, J = 2. OH 
z) , 8. 50-8. 58 <1H, m) . 8. 92 (1H, d, J = 8. 5H 
z), 10. 78 (1H, br. s), 11. 73-11. 7 9 (1H, m). 
MS (FAB) m/z : 5 0 0 (M + H) + . 
iMMm5 1] (±) - trans — N 1 — [ ( 5 DO-f > h*— )V- 2 — f 

;W -n 2 - [ [5- (1, i-^^-2-kFD4->i? 

;W -4, 5, 6, r-Th^k^D^/n [5, 4-c] tfUv>-2--f 

;W -1, 2 - *str ni>f >s?7 s. > mstSL 
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tm$i<DjjmT, (±) - t r an s -N- [ (5 -^DD-f >H 
2 — r )V) *J)Vti=.)W -1, 2-y^D^>^>i?7S> 
(3 9 3mg) t5- [2- ( t e r t -^^7iZJk>>JM^-» - 
1, l-^^WX^W -4, 5, 6, 7-^h^tHD^T\/n [5, 4- 
c] £US»-2 -fj)V^>Wt J^At (8 1 2mg) t©E*T?#fc 
(±) -trans -N 1 - [ [5 - [2- (tert -^;l/^7i-Jk>iJ 
-1, 1 -SJ^WfcE^W -4, 5, 6, 
O [5, 4-c] tfU^>-2— f;P] %)V#=.)V\ — N 2 — [ 

>H— ;w-2— r;w -i, 2 -->^o^>^>-^t^> (757 

mg) ^b^y^VTy^^OAy)^^^ H01M-fh7tb'D77>i 
i£ (5. 0ml) £jra;LT, SfflT^Wb/c. Mll^OD/^^J; 

>=1 : 19) T?*S«U £n£^on**>fc:}gfl?U 1 

x-xmitis, mmtt&w (3 2 8mg) ^m^^.t.^-x%r^ 

'H-NMR (DMSO-d 6 ) 6:1. 30 (3H, s) , 1. 39 (3H, 
s) , 1. 5 5- 1. 8 0 (4H, m) , 1. 95-2. 10 (2H, m) , 
3. 0 5-3. 9 5 (6H, m) , 4. 7 5-4. 2 5 (4H, m) , 5. 80 
(1H, br. s), 7. 10 (1H, s), 7. 16 (1H, d, J = 8. 6 
Hz) , 7. 39 (1H, d, J = 8. 6Hz) , 7. 69 ( 1 H, s) , 8. 
52 (1H, d, J = 8. 3Hz) , 8. 90 ( 1 H. d, J = 8. 3Hz) , 
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9. 92 (1H, br. s), 11. 7 2 (1H, br. s). 
MS (FAB) m/z : 5 1 6 (M+H) + . 

[&ffi0!5 2] (±) - t r an s-N 1 - [ ( 5 -2 ncK > 2 — T 

;W #;i/fcJKl — N 2 — [ (5-X3MW-4, 5, 6, 7-xh7tHof7 
% /D [5, 4-c] t:u3»-2->nw ii)V-$-M -1, 2-~>^a^>^ 



(±) -t ran s-N 1 - [ ( 5 DO-f > F~;i/- 2 — f;» 

;M — n 2 — [ (4, 5, 6, y-fh^tb'nfr^n [5, 4-c] tfus> 
>-2--f;i/) -l, 2 n^>^ >~S7$. y mmm. 

(5 0 0mg) £N, N-^fMM7$ H (10ml) fciSfl¥U HJx 
3MW7S> (5 7 6 tf 1) , <fcMbX^;i< (3 2 9 /* 1) 

100:3) fcJ:DHf«U «»6?S«4b»*#*:. cn^l^It (2 
ml) ^£MJET«3gbgJSYb£-& (18 0mg) 

1 H — NMR (DMSO-d 8 ) 5:1. 32 (3H, t, J = 7. 1Hz) , 
1. 6 0-1. 8 0 (4H, m) , 1. 96-2. 10 (2H, m) , 3. 20 
-3. 39 (5H, m) , 3. 7 0-3. 8 0 (1H, m) , 4. 26-4. 5 
8 ( 3 H. m) , 4. 68-4. 79 ( 1 H, m) , 7. 11 (1H, s), 

7. 1 5 (1H, dd. J = 8. 8, 2. 0Hz) , 7. 39 (1H. d, J = 

8. 8Hz) , 7. 69 (1H, d, J = l. 5Hz) , 8. 55 (1H, d, 



CI 
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J = 8. 5Hz), 8. 92 (1H, d, J = 8. 5Hz), 11. 38 (1 
H, br. s), 1 1. 70-11. 80 ( 1 H, m) . 
MS (FAB) m/z : 4 7 2 (M+H) + . 
MS0U5 3] (i) - trans-N 1 - [ ( 5 -2 DD-f > K— )V- 2 — f 

;W -n 2 - [ [5- (2 h^x^W -4, 5, 6, 7- 

fh7kKaWD [5, 4-c] fc!U$»-2— r;W - 1, 



^86095 2 t^<D^fe^J;0> (±) -trans-N 1 - [ (5-^ DO 
-f>K— ;P-2-' f;W) -N 2 - [ (4, 5, 6, 7-fh7tH 

o^Tl/a [5, 4-c] trys?>-2— f;w -i, 

'H-NMR (DMSO-d 6 ) <5 : 1. 5 8 - 1. 8 0 (4H, m) , 1. 9 
6-2. 09 (2H, m), 3. 05-3. 28 (2H, m), 3. 31 (3 
H, s), 3. 41-3. 57 (3H, m) , 3. 70-3. 85 (3H, 
m), 4. 26-4. 38 ( 1 H, m) , 4. 40-4. 57 (2H, m), 
4. 66-4. 80 (1H, m) , 7. 10 (1H, s), 7. 15 (1H, 
d, J = 8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 56 (1H, d. J = 8. 3Hz) , 8. 93 (1H, d, J = 
8. 3Hz), 11. 20 (1H, br. s), 11. 77 (1H, s). 
MS (FAB) m/z : 5 0 2 (M + H) + . 
C*iS0tl5 4] (±) - t r a n s — N 1 — [ [5- (tert -7h*~>%)V 
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T£-)y*^)V) -4, 5, 6, KD^TVn [5, 4-c] tfUv 

>-2— i)V] %)Vtf~}V] — N 2 — [ (5-^DD<>H-;K2-f;W * 

-l, 2-zfi7u^y^>^r^> 



2 tmmo-fimz&K) , (±) -trans -N 1 - [ 

-f >^~;i/-2— r;to -n 2 - [ (4, 5, 6, 7-fh7tH 

n^TVa [5, 4-c] KU5?>-2— f;w -i, 2-><*n 

'H-NMR (CDC 1 3 ) 6:1. 47 (9H, s), 1. 60-1. 95 
(4H, m) , 2. 19-2. 28 ( 1 H, m) , 2. 4 5-2. 5 5 (1H, 

m) , 2. 8 7-3. 0 7 (4H, m) , 3. 36 (2H, s) , 3. 88 (1 

H, d, J = 15. 4Hz) , 3. 97 (1H, d, J = 15. 4Hz) , 4. 

09-4. 18 (1H, m), 4. 38-4. 49 ( 1 H, m) , 6. 90 (1 

H, d, J = 2. 0Hz) , 7. 18 (1H, dd, J = 8. 8, 2. OH 

z) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 49 (1H, d, J = 7. 

8Hz) , 7. 61 (1H, s) , 7. 71 ( 1 H, d, J = 5. 6Hz) , 

9. 5 7 (1H, s) . 

MS (FAB) m/z : 5 5 8 (M+H) + . 
[a«S09 5 5] (±) -trans-N 1 - [[5- (jjfrttls^M - 

4, 5, 6, 7-fh7h HD^jya [5, 4-c] tfU> ? >-2 — f;W # 



ci 
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mmms 4-e&rctt>&®& (nomg) $^an^^> (imi) \zmm 

U MJ7;k*-n|W (5ml) *JnAMT?2li9IHHB^bfc. EJfctt£«flET 

(1 2 7mg) SiMWtLTffc. 
X H — NMR (DMSO-d 6 ) <5 : 1. 6 5- 1. 8 0 (4H, m) , 2. 0 
0-2. 12 (2H, m) , 3. 02-3. 10 (2H, m) , 3. 40-3. 
55 (2H, m) , 3. 9 8-4. 0 8 (2H, m) , 4. 3 0-4. 5 9 (4 
H, m), 7. 10 (1H, s), 7. 17 (1H, dd, J=8. 6, 2. 0 
Hz) , 7. 39 (1H, d, J = 8. 6Hz) , 7. 69 (1H, s) , 8. 
53 (1H, d, J = 8. 6Hz) , 8. 99 ( 1 H, d, J = 9. 0Hz) , 
11. 7 3 (1H, s) . 
MS (FAB) m/z : 5 0 2 (M+H) + . 

[^&£0tJ56] (1R*, 2R*) — N 1 — [ ( 5 □ O-T > F— )V- 2 ->f 

;W #;p#x;i/] -4-* h*^#;p#-;i/-N 2 - [ (5-^^-4, 5, 
6, 7-rh7kKo?7yo [5, 4-c] tf< ) >>>- 2 -- f ;W jjfrtf- 



#B) 




COOMe CI 



<1R\ 2R*) -N- [ (5-^DD-f>H-JI/-2 — iM t> 
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(Dm&m) (3. 42g) £N, N-^pWl^kkTH F (2 0ml) \zmffi 
U 5-*5MU-4, 5, 6, y-fh^hKD^/P [5, 4-c] If US? 
>-2-#;P#>^ U^tfAig (3. 12g) , l-tHn^>yhU7 
JUtKSi* (6 8 9mg) , 1- (3-^^f;i/7S;^otf;W -3-x 

^*;p*s?-f $ h mmm. (4. 8 9g) €an*MT-HWW*b&. 

ATSHlfc. »«*«JET«*U 3B££^U#^;i'£fi#£«:7 7y5'aL 
*7A^DTh^77^f- (^pp^>: ^^y— ;i/=9 7 : 3-*l 9 : 
1) fc«fcD»»U 3Wm&#A (5 8 5mg) *J;^#»tt#B (1. 3 1 

g) ttn^tmit. *n*n<D&&mm*&** j-wzmmv. imwm. 
jL^y-jvmm^mx. mmzmmygrnvrco-z, ms^wmt^jv^-m^x 
tkcrzttm&zmv, mmft.&®<D&ftm&fcA (5 7 3mg) &£&&ftmm 

&B (1. 2 6g) £*n-£ni*J*feH#£LT#fc. 
£#g£#A©i£&& : 

'H-NMR (DMSO-d 8 ) 5:1. 91-2. 02 (2H, m) , 2. 2 
3-2. 27 (2H, m), 2. 90 (3H, s), 3. 06-3. 14 (3 
H, m), 3. 46-3. 64 (5H, m), 4. 38-4. 64 <4H, 
m) , 7. 10 (1H, d, J = l. 5Hz) , 7. 16 (1H, dd, J = 
8. 7, 2. 0Hz) , 7. 39 (1H, d, J = 8, 7Hz) , 7. 70 (1 
H, d, J = 2. OHz) , 8. 64 (1H, d, J = 8. 3Hz) , 9. 02 

(1H, d, J = 8. 6Hz) , 11. 41 (1H, br. s) , 11. 79 

(1H, br. s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

$L&m&i*B<Dmmm.: 
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'H-NMR (DMSO-d 6 ) 6:1. 91-2. 02(2 H, m), 2. 1 
9-2. 33 (2H. m) , 2. 90 (3H, s), 3. 05-3. 17 (3 
H, m) , 3. 4 6-3. 6 8 (5H, m) , 4. 3 9-4. 6 4 (4H, 
m), 7. 11 (1H, d, J = l. 5Hz), 7. 15 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8, 8Hz) , 7. 70 (1 
H, d, J = 2. 0Hz) , 8. 63 (1H, d, J = 8. 6Hz) , 9. 01 

(1H, d, J = 8. 8Hz) , 11. 42 (1H, br. s), 11. 78 

(1H, br. s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

[^&gfl!5 7j (1R*, 2R*) -4-ti)ltf*zs-N 1 - [ (5-£mn<> 
K-;i/-2— i)V) — N 2 — [ (5-^^-4, 5, 6, 

h7kKD^/D [5, 4-c] trU> f >-2-<;W fDV$—)V\ -1, 2 



mm 5 6 -entc&fcm&fcB (9 0 0mg) **&y-)V (10ml) £tK 
(3ml) fc**U TkMfcV^VA (84mg) £jto«ffl*C3l$M«#L 

**»£5JJlU ISOiSM (1. 03g) *^lfi@#ilT#fc. 
'H-NMR (DMSO-d 6 ) 6:1.86-1. 9 9 (2H, m) , 2. 2 
0-2. 30 (2H, m), 2. 38 (3H, s), 2. 76 (2H, br. 
s), 2. 84 (2H, br. s ) , 2. 95-3. 03 (1H, m) , 3. 6 
6 (2H, br. s) , 4. 3 7-4. 42 (1H, m) , 4. 56-4. 60 
( 1 H, m) , 7. 11 (1H, s). 7. 16 (1H, d, J = 8 . 5H 




COOH 



CI 
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z) , 7. 40 (1H, d, J = 8, 5Hz) , 7. 70 ( 1 H, s) , 8. 5 

8 (1H, d, J = 8. 1Hz) , 8. 81 (1H, d, J = 8. 3Hz), 1 
1. 73 (1H, br. s). 
MS (FAB) m/z : 5 0 2 (M + H) + . 
C^»J58] (1R*. 2R*) -N 1 - [ >F-;P-2 — f 

;w #;m*-;ki -4- {n-*^)Vi])vn^)V) -n 2 - [ 

4, 5, 6, 7— fh?tKD?77n [5, 4-c] tfUS»-2 — i )V) 7J 
-1, 2-->^n^>^>>?T^> (£#:M:#:B) 



7T#fc3fcft*tt#B (19 5mg) £N, N-^^1/*M75 
H (5ml) fc»#U 1 -k h*D+^^/biJ7»/-;H*fq«l (26 

mg) , l- (3-s?^^;i/T^yyDtf;i/) -3-xf;^M^5H f£ 

(14 9mg) > ^^JV75> ttttift (5 2mg) , h'JX^75> 
(107/il) *HPA*»7?2 4«HHJJi»Ufc. 8«&&«EETK:eSU mtSlZ 

(2 7 6/il) SJn*JWS»£ETfc«ttU «®x^*JDAT£t;;fcit 
JKfc^l&U Mib^ (14 0mg) ^msftiltifc. 
l H-NMR (DMSO-d 6 ) 6:1.83-1. 9 1 (2H, m) , 2. 0 
9-2. 19 (2H, m) , 2. 5 9, 2. 6 0 (3H, each s) , 2. 
8 2-2. 9 0 (4H, m) . 3. 15 (2H. br. s) , 3. 44-3. 6 



0 



/ 
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7 (2H, br. s) , 4. 3 4-4. 6 3 (4H, m) , 7. 12 ( 1 H, 
d, J = l. 2Hz), 7. 16 (1H, dd, J = 8. 8, 2. 1Hz), 

7. 39 <1H, d, J = 8, 8Hz) , 7. 69 ( 1 H, d, J = 2. 1H 
z) , 7. 8 8, 7. 8 9 (1H, each s), 8. 81 (1H. d, J = 

8. 6Hz) , 8. 97 (1H, d, J = 8. 6Hz) , 11. 37 ( 1 H, b 
r. s), 11. 76 (1H, br. s). 

MS (ESI) m/z : 515 (M + H) + . 
[^8£#J5 9] (1R*. 2R*) — N 1 — [ (5-^DP-f>h , -J|/-2 — f 

;W -4- (n, N-^fMk^Wt^-r M — n 2 — [ (5-* 

3^-4, 5, 6, 7-5rb^hHo^T\/D [5, 4-c] tf'J^^-2 — ( 
)V) tiM-)V] -1, 2->^D^»-75> :fg$8t (3kffrgtt#B) 



'H-NMR (DMSO-d 8 ) 6:1. 84-1. 95 (2H, m) , 2. 1 
2-2. 2 2 (2H. m) , 2. 8 5 ( 3 H, s) , 2. 8 8 (3H, s) , 
3. 01 (3H, s) , 3. 05-3. 10 ( 1 H, m) , 3. 15 (2H, b 
r. s) , 3. 2 9-3. 5 3 (2H, m) . 4. 3 4-4. 6 3 (4H, 
m), 7. 11 (1H, s), 7. 15 (1H, dd, J = 8. 7, 1. 7H 
z) , 7. 38 (1H, d, J = 8, 7Hz) , 7. 69 (1H, d, J = l. 
7Hz) , 8. 64 (1H, d, J = 8. 6Hz) , 8. 97 ( 1 H, d, J = 
8. 8Hz), 11. 39 (1H, br. s), 11. 76 (1H, s). 



0 




308 



WO 01/74774 



PCT/JP01/02945 



MS (ESI) m/z : 5 2 9 (M+H) + . 

[^«J6 0] (1R*. 2R*) + [ (5-^DD-f>H 

-)V-2—i)V) ] -N 2 - [ (5-^^-4, 5, 6, 7 -J- 

h^kh'n^T^n [5. 4-c] 2— t)V) *JVtf-)\,] -l, 2 



1) (1R*. 2R*) -4-/N+y-l, 2-v-#n^>*>>>T=$> i£ 
ttjft (4 7 0mg) N-^?MM75 H (5ml) fc»»U HJ 
X^;KT^> (0. 9 6 6ml) ^^S-^nn-f >H-;i/-2-M^>SS 

P -zbD7x^xXfJP (8 0 5mg) £Jn*.T£i&TM BIHit#L&. 

1 : 9) TUtSLT (1R*, 2R*) -4-^h^v-N 1 - [ (5-^DD-f 

>H— ;P-2 — r;W ] -i, 2-v^dw>^75> (4& 

©£:#^&#<Z>2g£-4&) ( 2 6 8 m g ) <£: L,T#fc„ 

2) ±re©£liBto (2 6 8mg) ^J2i»^tT, WMfc&m 

^^-T?:***^ *fi&&£U &|g<b£0&©:£#:#|&#A (7 5mg) 
ZtfLfm&frB (7 0mg) 
SUfrHtettA : 

1 H — NMR (DMSO-d 6 ) 5:1. 70-2. 15 (4H, m), 2. 9 
0 (3H. s) , 3. 0 0-3. 9 0 (8H, m) , 4. 10-4. 80 (4 
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H, m), 7. 08 (1H, s), 7. 16 (1H, d, J = 8. 8Hz), 
7. 38 (1H, d, J = 8. 8Hz) , 7. 69 (1H, s) , 8. 56 (1 
H, d, J = 8. 8Hz) , 8. 88 (1H, d, J = 8. 3Hz) , 10. 9 
6 (1H, br. s), 11. 75 (1H, br. s) . 
MS (FAB) m/z : 4 8 8 (M + H) + . 

*H — NMR (DMSO-d 6 ) 6:1. 60-2. 10 (4H, m) . 2. 8 
9 (3H, s) , 3. 00-3. 70 (7H, m) , 3. 70-3. 90 (1 

H, m) , 4, 2 0-4. 8 0 (4H, m) , 7. 0 5- 7. 2 0 (2H, 
m), 7. 38 (1H, d, J = 8. 8Hz), 7. 68 (1H, s), 8. 5 
9 (1H, d, J = 8. 3Hz) , 8. 90 (1H, d, J = 8. 5Hz) , 1 

I. 26 (1H, br. s), 11. 74 (1H, br. s). 
MS (FAB) m/z : 48 8 (M + H) + . 

[5ft«0i6 1] (1R*. 2R*) -4-"*>5>/fcMrS/-N l - [ (5-^DD 

<>H-;p-2-<;w ] -n 2 - [ (5-^^-4, 5, 6, 

7-^h7tHn^TVD [5, 4-c] tfUS?>-2 — OV) jz)Vi$-)V\ - 



nmW5 6 £m&<D^mV, (1R*. 2R*, 4R*) (1R*. 2R 

*, 4S*) -4-^>>?;^^->-n 1 - [ (5-^oa-r>h*-;u-2— < 
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3£#S&#A : 

'H-NMR (CDCI3) 6:1. 75-1. 95 (2H, m), 2. 50 
(3H, s) , 2. 6 0-2. 7 0 (1H, m) , 2. 7 0-2. 9 0 (5H, 
m) , 3. 65 (1H, d, J = 15. 4Hz) , 3. 74 (1H, d, J = l 
5. 6Hz) , 4. 10-4. 20 ( 1 H, m) , 4. 3 0-4. 4 5 (2H, 
m) , 4. 47 (1H, d, J = ll. 7Hz) , 4. 58 (1H, d, J = l 
2. 0Hz) , 6. 88 (1H, d, J = 2. 2Hz) , 7. 20 (1H, d. 
d, J = 8. 6 and 2. 0Hz), 7. 30-7. 40 (6H, m), 
7. 50 (1H, d, J = 5. 4Hz) , 7. 58 ( 1 H, d, J = 7. 3H 
z) , 7. 63 (1H, d, J = 2. OHz) , 9. 19 ( 1 H, br. s) . 
MS (FAB) m/z : 5 64 (M + H) + . 
ft##M$#B : 

X H — NMR (CD C 1 3 ) 6 : 1. 8 0- 2. 0 0 (2H, m) , 2. 45- 
2. 55 (1H, m) , 2. 49 (3H, s), 2. 70-2. 90 (5H, 
m), 3. 65 (1H, d, J = 15. 8Hz), 3. 72 (1H, d, J = l 
5. 2Hz) , 4. 15-4. 30 (2H, m) , 4. 48 (1H, d, J = l 
1. 3Hz) , 4. 52 (1H, d, J = ll. 5Hz), 4. 55-4. 70 
(1H, m) , 6. 68 (1H, d, J = l. 7Hz) , 7. 18 (1H. d. 
d, J = 8. 7 and 2. OHz) , 7. 20-7. 35 (6H, m) , 
7. 42 (1H, d, J = 7. 8Hz) , 7. 56 ( 1 H, d, J = l. 7H 
z) , 7. 60 (1H, d, J = 6. 4Hz) , 9. 31 ( 1 H, br. s) . 
MS (FAB) m/z : 5 64 (M+H) + . 

mmm62i (ir*, 2r*) -n 1 - c (5-^pn-r>K-;p-2-< 

)V) #;M*-;i,) ] -4-t h*n^->-N 2 - [ (5-^^-4, 5, 6, 7 

-fh^th-D^yyD [5, 4-c] tru^>-2— ov) m - 
1, 2->^n^>i;7$> itL&mmtB) mm 
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OH 



CI 




H 



0 



WUU*?y (10 0ml) \Z-J^)V7s)V7^ H (8ml) ftStffc&TK 

mfDi^-vi* (2. og) zmmv. mmm6 lx^tcA^^B 

(1. 2 0g) SriD^ mm? 8. 5i$PiJ!a#LfCo £/£*&£teT«i&igU ^ 



**/-;V=9 : 1) TfcglU n&B* (0. 9 3 g) £#fco £<D3Bt 
5fc (lOOmg) {Cl^^X^/-;U^^Jn^.T^L7tOD^, j^JEET^ 
»U ^Mit^m (8 4mg) ^Hfii^*«i:L.T#fe. 
: H-NMR (DMSO-d 6 ) 5:1. 5 5- 1. 7 0 (1H, m) , 1. 8 
5-1. 95 <2H, m) . 2. 25-2. 35 (1H, m) , 2. 93 (3 
H, s), 3. 00-3. 20 (2H, m) , 3. 35-3. 70 (2H, 
m), 4. 15-4. 25 (1H, m) , 4. 30-4. 75 (3H. m) . 
7. 13 (1H, d, J = 2. 2Hz) , 7. 15 (1H, d. d, J = 8. 8 
and 2. 2Hz) , 7. 38 (1H, d, J = 9. 3Hz) , 7. 67 

(1H, s) , 8. 57 (1H, d, J = 8. 1Hz) , 8. 88 ( 1 H, d, 
J = 8. 3Hz), 10. 79 (1H, br. s) , 11. 72 (1H, s). 
MS (FAB) m/z : 47 4 (M+H) + . 

C*Jfi«6 3 3 (1R*. 2R*) -4-T-feh^^-N 1 - [ (5-^DD-f> 
H-;P-2— f;W *;WjJ?-;1/) ] -n 2 - [ (5-^3^-4, 5, 6, 7- 
r^tHD^jyn [5, 4-c] £US?>-2 — f;w -l, 
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OAc 



£t6ft|6 2T#&4Mtt#B (2 0 8mg) fctTUv'V (3ml) izmM 
U Tir^l^P^TK (3 5. 5u 1) Z^ffirCtoZ.. 3. 5^Si^U^. 



^tl (18 Omg) £#fc„ 

1 H — NMR (CDC 1 3 ) 5:1. 70-1. 85 ( 1 H, m) , 2. 00- 
2. 15 (1H, m), 2. 06 (3H, s), 2. 20-2. 35 (1H, 
m), 2. 50 (3H, s), 2. 70-3. 10 (5H, m) , 3. 66 (1 
H, d, J = 15. 1Hz) , 3. 73 (1H, d, J = 15. 4Hz) , 4. 
05-4. 20 (1H, m) , 4. 60-4. 75 ( 1 H, m) , 5. 15- 

5. 30 (1H, m) , 6. 90 (1H, d, J = l. 2Hz), 7. 21 (1 
H, d. d, J=8. 8 and 2. 0Hz) , 7. 31 ( 1 H, d, J = 
8. 5Hz) , 7. 48 (1H, d, J = 7. 8Hz) , 7. 63 (1H, d, 
J = 2. OHz) , 7. 67 (1H, d, J = 5. 4Hz) , 9. 30 ( 1 H, 
b r . s ) . 

MS (FAB) m/z : 5 1 6 (M+H) + . 

CH»J64] (1R*. 2R") — N 1 — [ (5-^PP^>h*-iK2-'f 
)V> 1i -4-tHD^y^?JV-N 2 - [ (5-*^;P-4, 5, 

6, 7-fh7k Hn^T\/D [5, 4-c] tf U 5? > - 2 — 1* ;W 
)V] - I, 2 - a^>* >i?75> CSMWIflMfcA) 
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1) (1R*. 2R*) -4-'<>5?)}>tti/*^)V-N 1 - [ (5-^DD<> 

2 — f )V) -i, 2-^o^>^75> (794 

mg) £N, N-y^^*M75 K (15 0ml) 5-*^;i>- 
4, 5, 6, 7--^h^fcVin^Tyn [5, 4-c] tf 'J 2 -t>)V^> 

m >j^Ai (6 9 4mg) « i - 1 h*D^^>y h ij 7y-ji/ 1 *ai 

(6 1mg) . 1- (3-^f;V75/^DW - 3 -X^V*;^^ 5 
K (1. 15g) =£Jnx.^T-m^brCo EJ^&MffiT*»U 

iz^iax. w a u * ? >x-$&m vxmmm^m^mst^ h u 

: T-feh>=2 : 1) T*jfMU (1R*. 2R*) -4-^>y^ 

v'^wiz-N 1 - [ (5-^ddok-;1/-2— r;u) -n 2 - 

[ (5-^3^-4, 5, 6, T-f^hKDWD [5, 4-c] tfUv 5 

>- 2 — r;i/) #;Mfci;W -1, 2-is2u^>?>z?7=i><DtLWm&.WA 
(3 7 8mg) 43<fctf£#gl4#B (3 5 4mg) 

'H-NMR (CDC 1 3 ) 5 : 1. 5 0-1. 5 3 ( 1 H, m) , 1. 76- 
1. 84 (1H, m) , 2. .3 1-2. 40 (2H, m) , 2. 49 (3H, 
s) , 2. 51-2. 59 (1H, m) , 2. 7 2-2. 9 3 (4H, m) , 
3. 3 8-3. 5 0 (2H, m) , 3. 66 ( 1 H, d, J = 15. 4Hz) , 

3. 73 (1H, d, J = 15. 4Hz), 4.10-4. 19 (1H, m), 

4. 3 8-4. 47 (1H, m) , 4. 55 (2H, s) , 6. 88 (1H, 
s) , 7. 20 (1H, dd, J=8. 8, 1. 5Hz), 7. 25-7. 37 
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(6H, m) , 7. 55 ( 1 H, d, J = 6. 3Hz) , 7. 64 ( 1 H, 
s), 9. 16 (1H, s). 
MS (FAB) m/z : 5 7 8 (M+H) + . 

X H — NMR (CDC 1 3 ) 6:1. 40-1. 51 ( 1 H, m) , 1. 8 3- 
1. 92 (1H, m), 2. 10-2. 18 ( 1 H, m) , 2. 49 (3H, 
s), 2. 51-2. 68 (2H, m), 2. 73-2. 9 4 (4H, m) , 
3. 3 9-3. 4 9 (2H, m) , 3. 63 (1H, d, J = 15. 4Hz) , 

3. 72 (1H, d, J = 15. 4Hz) , 4. 14-4. 23 ( 1 H, m) , 

4. 41-4. 50 (2H, m) , 4. 54 (2 H, s), 6. 72 (1H, 
d, J = l. 7Hz) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 2 7-7. 4 2 (6H, m) , 7. 57 ( 1 H, d, J = l. 7Hz) , 
7. 66 (1H, d, J = 6. 1Hz) , 9. 41 ( 1 H, s) . 

MS (FAB) m/z : 5 7 8 (M + H) + . 

2) mmme 2 izmm<D-%mz£K). ±u<d±^^wa(d^>^)v&^^ 

U Wmfctem (2 6 9mg) 

1 H — NMR (DMSO-d 6 ) 6:1. 41 — 1. 52 (1H, m), 1.6 
9-1. 90 (2H. m) , 2. 03-2. 30 (2H, m), 2. 90 (3 
H, s), 3. 09-3. 19 (2H, m) , 3. 40-3. 73 (5H, 
m), 4. 40-4. 7 4 (4H, m) , 7. 11 (1H, s), 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z), 7. 6 9 (1H, J = l. 7Hz), 8. 52 (1H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6Hz), 11. 07 (1H, br. s), 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M + H) + . 

immme5] (ir*. 2R*) -n 1 - C (5-^nn-f>H-^-2--i' 
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)V) -4-tpD^?JV-N 2 - [ (5-7WP-4, 5, 

6, 7-rh7tHaf7 ( /o [5, 4-c] tf U V>- 2 — T ;W X^-ft- 
M -1, 2->i/0^>i;75> (£#:Sft#B) 



^M^J 6401) -C#fc:£&#H£# B^5>, §HJ£0iJ 6 4 © 2 ) £ f^C bT> 



'H-NMR (DMSO— d 6 ) <5 : 1. 3 5- 1. 4 0 ( 1 H, m) , 1. 7. 
8-1. 90 (2H, m) , 2. 01-2. 11 (1H, m) , 2. 19-2. 
3 0 ( 1 H, m) , 2. 91 (3H, s), 3. 10-3. 77 ( 7 H, m) , 
4. 2 7-4. 7 8 (4H, m) , 7. 09 ( 1 H, s) , 7. 15 ( 1 H, 
d, J = 8. 8Hz) , 7. 38 ( 1 H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 52 (1H, d, J = 8. 3Hz) , 8. 90 ( 1 H, d, J = 
8. 3Hz), 10. 97 (1H, br. s), 11. 73 (1H, s). 
MS (FAB) m/z : 4 8 8 (M + H) + . 

[*WJ6 6] (1R*. 2R*) -N l - [ (5-*^a-r>F-;^-2-'<f 
;^') -4-tHD^^-N 2 - [ (5-^^-4, 5, 
6, 7-fK7th'Df7yn [5, 4-c] tfU^>-2— f/W *)V#- 

m - 1 , 2 - ist> n^>^ y^y s > (iLwmvmA.) <Dytm& , &fo<Dftm 

H»J6 4T?#3t3i#Stt#A (2 0 0mg) SCHIRALPAK AD 

3^T£=>=8 0 : 2 0 : 0. 5 ; ffiM : 1 2ml /#) Kcfc9ft^i£#£# 
8§U 4 5^CiHit&7mfeft:A 1 £ 6 2#K:^mLfc^3^ft#A 2 
fc. ^n^n©3fc^£#Kl&J&&g! (1ml) £iD*5S?§L*:©*,, mtmm 
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fc&JBETSWgU »ftftAl©MI (92mg) &£7m#?Stt#A 2 <D 

mmm. ( 7 4 m g ) &&4ft&%tt«i9c t txtfe. 

'H-NMR (DMSO-d,) 4:1. 41-1. 5 2 (1H, m) , 1.6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m) , 2. 90 (3 
H, s), 3. 09-3. 19 ( 2 H, m) , 3. 40-3. 73 (5H, 
m) , 4. 4 0-4. 7 4 (4H, m), 7. 11 (1H, s), 7. 15 (1 

H, dd. J = 8. 6, 2. 0Hz) , 7. 38 (1H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7Hz) , 8. 52 (1H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6Hz), 11. 07 (1H, br. s) , 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M+H) + . 

yt^m&ftA 2 ommm. .• 

'H-NMR (DMSO-d 6 ) 6 : 1. 41-1. 5 2 ( 1 H, m) , 1 . 6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m), 2. 90 (3 
H, s) , 3. 09-3. 19 (2H, m) , 3. 4 0- 3. 7 3 (5H, 
m) , 4. 40-4. 74 (4H, m) , 7. 11 (1H, s) , 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7Hz) , 8. 52 ( 1 H, J = 8. 6H 
z) , 8. 88 (1H, J = 8. 6Hz) , 11. 07 (1H, br. s) , 1 

I. 74 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M + H) + . 
[^»J67] (1R*. 2R*) -N 1 - [ (5-^OD-f>H-^-2-1 > 

)V) -4-tKP^fJKN 2 - [ (5— rvyptr;i/-4, 

5, 6, 7 -rh^tFu^TVn [5, 4-c] KUS?>-2— f;W #JM* 
=JW -1. 2->^o^>i;75> CfcttJIttfrA) 
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i) mmm6 4<Di) tmm<o^mx, (ir\ 2r*) -4-^>i?)v** 

ist^Jl-N 1 - [ (5-#np-f >K-;u-2 — OV) #;Mfc=. M -1. 2 
->^DW>i;7$>t5- fvyofc!;i/-4, 5, 6, 7-fh7tHD 
?TVn [5, 4-c] \£VV>-2-' OV) %)Vt$>Wl U^Attt^S, 

(1R*. 2R*) -4-^>^;i/^~>^^-N 1 - [ 
;v-2— Di) — n 2 — [ (5— ryyptf;P-4, 5, 6, 7- 

fh^tHn^/n [5, 4-c] tfUv^-2— f ;u) #;M*~;K1 -l, 

2 - p^>^ >v?75 ><D&fcm&ftA <h3£*m&#:B £#fco 
5£fcMf£#A : 

'H-NMR (CDC 1 3 ) 5:1. 12 (6H, d, J = 6. 4Hz) , 1. 
53-1. 63 ( 1 H, m) , 1. 75-1. 85 ( 1 H, m) , 2. 2 9- 
2. 39 (2H, m) , 2. 47-2. 5 8 (1H, m) , 2. 78-3. 02 

(5H,m), 3. 37-3. 49 (2H, m) . 3. 76 (1H, d, J = l 
5. 1Hz) , 3. 83 (1H, d, J = 15. 1Hz), 4. 15-4. 23 

(1H, m) , 4. 40-4. 5 0 ( 1 H, rri) , 4. 54 (2H, s) , 6. 
88 (1H, d, J = l. 7Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 
0Hz), 7. 27-7. 38 (6H, m) , 7. 58 (1H, d, J = 7. 3 
Hz) , 7. 60 (1H, s) , 7. 64 (1H, d, J = 5. 6Hz) , 9. 
5 6 (1H, s) . 

MS (FAB) m/z : 6 0 6 (M+H) + . 

1 H — NMR (CDC 1 3 ) 5:1. 12 (1H, d, J = 6. 6Hz), 1. 
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42-1. 52 (1H, m) , 1. 82-1. 92 ( 1 H. m) , 2. 10- 
2. 20 (1H, m) . 2. 48-2. 68 (2H, m), 2. 80-3. 02 

(5H, m) , 3. 40-3. 49 (2H, m) , 3. 77 (1H, d, J = l 
5. 5Hz) , 3. 83 (1H, d, J = 15. 5Hz) , 4. 15-4. 25 

(1H, m), 4. 42-4. 52 ( 1 H, m) , 4. 53 (1H, d, J = 
1. 0Hz) , 6. 74 (1H, d, J = l. 5Hz) , 7. 17 ( 1 H, d 
d, J = 8. 8, 2. 0Hz) , 7. 2 7-7. 3 7 (6H, m) , 7. 41 

(1H, d, J = 7. 8Hz) , 7. 57 ( 1 H, d, J = 2. 0Hz) , 7. 
68 (1H, d, J = 6. 1Hz) , 9. 51 (1H, s) . 
MS (FAB) m/z : 6 0 6 (M + H) + . 

2) mmm6 4 0 2) tmm<Djjmz&r>. ±tE<D±^m^m-A^mmi^m 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 0-1. 40 (6H, m) , 1 . 4 
3-1. 53 (1H, m) , 1. 71-1. 91 (2H, m) , 2. 09-2. 
16 ( 1 H, m) . 2. 19-2. 31 ( 1 H, m) , 3. 04-3. 15 (1 
H, m) , 3. 3 4-3. 7 7 (7H, m) , 4. 3 0-4. 6 7 (4H, 
m), 7. 12 (1H, s), 7. 16 (1H, d, J = 8. 8Hz), 7. 4 
0 (1H, d, J = 8. 8Hz) . 7. 69 ( 1 H, s) , 8. 56 ( 1 H, 
d, J = 8. 3Hz) , 8. 85 (1H, d, J = 8. 3Hz), 11. 42 
(1H, br. s), 11. 77 (0. 5H, s), 11. 80 (0. 5H, 
s) . 

MS (FAB) m/z : 5 1 6 (M+H) + . 
C*WJ68] (1R*, 2R*) -N 1 - [ (5-^DO-f >K-^-2--f 

)V) %)v&-)vi [ (5— ryypfcf;p-4, 

5, 6, 7 -f h5t Kofjya [5, 4-c] tf'J S?>- 2 -- fJW 
-)V\ -1, 2-i/^OW>e;75> %Bfc!ft CSWWtettB) 
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OH 



CI 



'H-NMR (DMSO-d 6 ) 6:1. 30-1. 39 (6H, m) ; 1. 4 
0-1. 54 ( 1 H, m) , 1. 75-1. 90 (2H, m) , 2 . 02-2. 
11 (1H, m), 2. 18-2. 30 (1H, m) , 3. 05-3. 15 (1 
H, m), 3. 30-3. 55 (5H, m) , 3. 60-3. 79 (2H, 
m) , 4. 2 9-4. 3 8 (1H, m) , 4. 4 1-4. 6 7 (3H, m) , 

7. 10 (1H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 39 (1 
H, d, J = 8. 8Hz) , 7. 69 (1H, s) , 8. 54 ( 1 H, d, J = 

8. 5Hz) , 8. 87 (1H, d, J = 8. 5Hz) , 11. 29 (1H, b 
r. s), 11. 75 (0. 5H, s), 11. 78 (0. 5H, s). 

MS (FAB) m/z : 5 16 (M + H) + . 

mmrne^] ur*, 2r*> -n i - c (5-^nn-r>H-;i/-2--r 

)V) -N 2 - [ [5- (1, l->?^5 1 ;U-2-t:h*P^->X5 i 

)V) -4, 5, 6, T-rh^hh'DWD [5, 4-c] fcfU> ? >-2— ( 

mmm. (3B*j*tt#A) 




OH 



CI 



1) *1^2t^i©^l?. (1R*. 2R*) 
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-n 1 - [ (5-^nn-f >K-;u-2 — ov) -1, 2-5^d 

^>^>^7$>t 5 - [2- (tert-^v7irjVyUW» - 

1. \-V*J-)),JL^M -4, 5, 6, [5, 4- 

c] tfu> ? >-2— r;u) u^a&^s, (ir*,.2r*) - 

4-^>>Ul/:*^>^;i/-N 1 - [ [5- [2- (tert-^7i- 
^v-U;^^) -1, 1 -i^^UX^Jl/l -4, 5, 6, 7-fh7tHo 
^TVo [5. 4-c] tfU^>-2— -r;u] -n 2 - [ (5-^ 

UPOH— ;i^-2 — tDVtf—M -1, 2-^n^>^75>© 

1 H — NMR (CDC 1 B ) 6:1. 0 5(9 H, s), 1. 168,1. 17 
1 (6H, each s), 1. 53-1. 61 (1H, m), 1. 76-1. 
88 ( 1 H, m) , 2. 30-2. 37 ( 2 H, m) , 2. 78-2. 79 (2 
H, m), 2. 87-2. 90 (1H, m) , 2. 96-3. 00 (1H, 
m) , 3. 3 7-3. 4 7 (2H, m) , 3. 58 <2H, s) , 3. 96 (1 
H, q, J = 13. 1Hz), 4. 41-4. 45 (1H, m), 4. 51- 
4. 57 (2H, m) , 6. 88 (1H, d, J = l. 5 Hz), 7. 17 (1 
H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3- 7. 4 3 (1 2H, m) , 
7. 52 (1H, d, J = 7. 6Hz), 9. 3 7 (1H, br. s). 
£#^ft#B : 

'H-NMR (CDC 1 3 ) 6:1. 05 (9H, s) , 1. 17 (6H, 
s), 1. 43-1. 47 (1H, m), 1. 85-1. 88 (1H, m), 

2. 09-2. 1 4 ( 1 H, m) , 2. 58-2. 63 ( 1 H, m) , 2. 78 
-2. 79 (2H, m) . 2. 86-2. 90 (1H, m), 2. 96-3. 0 
0 (1H, m) , 3. 3 8-3. 4 6 (2H. m) , 3. 59 (2H, s) , 

3. 95 (1H, q, J = 13. 3Hz) , 4. 15-4. 20 ( 1 H, m) , 
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4. 4 5-4. 5 6 (3H, m) , 6. 74 (1H, d, J=2. 0Hz) , 
7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 7-7. 4 3 (1 2 

H, m), 7. 57 (1H, d, J = 2. OHz) , 9. 48 (1H, br. 
s) . 

2) ±i3©Sr#g&#A (2 8 8mg) ^DP^^> (2 0ml) IZffiML 
i?*^)l>X)V74 H (1. 15ml), M7imfcT)i'5.-y& (3 5 Omg) £ 
jn*&MTlP#M«#U;fc. JE*tttci»«zK«-fb^hU^A*»« (10 
ml) y^DP^^>TitUL, Wa^^7jc«{£^hU^Ai?^L 

07h^77^f- (5>*nn**> : *^y-;u=9 : l) TiS!l, 
(1R*. 2R") — N 1 — [[5- [2- (tert-^J^i-Jl/i/iJjl' 
-1, 1 -S>jWI>X3MW -4, 5, 6, T-fh^th'nWP 

[5, 4-c] trys»-2-> r;w #;m?p;w -n 2 - c (5-^00-0 

^^75> (ft#JM$#A) (I8 4mg) *«feHr^@#<hbT#fco 
'H-NMR (CDC 1 3 ) 6:1. 04 (9H, s), 1. 15 (6H, 
s), 1. 54-1. 6 2 (1H, m) , 1. 73-1. 81 (1H, m) , 

I. 9 9-2. 2 5 (2H, m) , 2. 34-2. 3 8 (2H, m) , 2. 67 
-2. 85 (3H, m) , 2. 92-2. 97 (1H, m) , 3. 48-3. 6 
2 (4H, m) , 3. 93 (1H, q, J = 15. 6Hz) , 4. 20-4. 2 
8 (1H, m) , 4. 47-4. 56 ( 1 H, m) , 6. 89 (1H, s), 
7. 11-7. 18 ( 1 H, m) , 7. 24-7. 27 ( 1 H, m) , 7. 32 
-7. 43 (6H. m) , 7. 54 (1H, d, J = l. 7Hz) , 7. 63 

(4H, dd, J = 7. 8, 1. 5Hz) , 7. 9 0-7. 9 2 (2H, m) . 
10. 13 (1H, br. s) . 
MS (FAB) m/z : 7 84 (M+H) + . 
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3) Ji|B©2) T»fcSt#»ttflcA (18 0mg) £ 1 h ^^VT^ 
-^A7M7< HOrh7h h'D7 7>i§i (2ml) fc»#U SMT-i 

nTl»^77^>- (^no^>:^;-^=19 : 1) T^ggLfc. #£> 

hfcffr**ft^^y-;nc»#u «iHi^/-;^(2 2 9M) * 
in*., I«x^*Jn>tTiaFa*«jETK:iftWU, «IBft:^* (6 3mg) 

l H — NMR (DMSO-d.) 6 : 1. 3 3- 1. 5 0 (8H, m) , 1 . 7 
0-1. 91 (2H, m) , 2. 07-2. 14 (1H, m) , 2. 23-2. 
24 (1H, m) , 3. 04-3. 10 (1H, m) , 3. 2 7-3. 44 (4 
H, m) , 3. 5 7- 3. 7 0 (2H, m) , 3. 9 2 - 3. 9 5 ( 1 H, 
m) , 4. 2 9-4. 7 2 (4H, m) , 5. 8 1 (1H, br. s) , 7. 1 
1 (1H, s) , 7. 15 (1H, dd, J = 8. 6, 2. 0Hz) , 7. 39 
(1H, d, J = 8. 6Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 8. 
53-8. 56 (1H, m) , 8. 83 (1H, d, J = 8. 3Hz), 10. 
36 (1H, br. s), 1 1. 75, 1 1. 77 (1H, each s). 
MS (ESI) m/z : 5 4 6 (M+H) + . 

mmm7 oi cir*. 2r*) -n'-.[ (5-^pa-f>H T ji/-2-'f 

)V) M — N 2 — C [5- (l. 

)V) -4, 5. 6, 7-Th7hFnf7l/D [5, 4-c] fcf'J^>- 2 — ( 

;W -4-t kd^->*^;u- 1, 2-^D^>i?75> 
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OH 



CI 



HO 



H 



0 



WJ6 9C1) T#£ (1R*. 2R*) -4-^>^;U^~>^5 1 ;U-N 1 

- [ (5-^nn-r>H-;i'-2-<;u) -n 2 - [5- [2- 

(tert -»^7i-Jk>'JJW 1, 1 -^pWWx^P] - 

4, 5, 6, 7-fb7tHDf7yD [5, 4-c] fcfU > 7 >— 2 )V) ft 

-i, 2-^nw>i?75> (SLttmttttB) ©^>>?;i/*£ 
l&*Lfc^ mMMS 9<Z>3) tra«©^rScK:J;0» t e r t-Wi?7x- 

l H — NMR (DMSO-d 6 ) 5 : 1. 3 2-1. 4 6 (8H, m) , 1. 7 

8- 1. 91 (2H, m), 2. 03-2. 10 (1H, m) , 2. 24 (1 
H, m), 3. 05-3. 11 ( 1 H. m) , 3. 26-3. 37 (3H, 
m) , 3. 5 8-3. 6 9 (2H, m) , 3. 92 (1H, br. s) , 4. 2 

9- 4. 36 (1H, m) , 4. 5 2-4. 7 2 (4H, m) , 5. 80-5. 
81 (1H, m), 7. 10 (1H, s), 7. 15 (1H, d, J = 8. 8H 
z) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 (1H, s) . 8. 5 
3 (1H, d, J = 7. 6Hz) , 8. 86 (1H, d, J = 8. 1Hz) , 1 
0. 28 (1H, br. s), 1 1. 75, 11. 76 (1H, each 
s) . 

MS (ESI) m/z : 5 4 6 (M+H) + . 
[Higtfl 7 1 ] (1R*, 2R*) -4-*Jl/A' ; E'f;|/t4 i ^f;i/-N 1 - 

[ (5 -^nn-OK-^-2— f;u) tDVtf—M — N 2 — [ (s-t^fr- 

4, 5, 6, 7-fh7t PD^TVP [5, 4-c] tTU 5?>- 2 )V) % 
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H 2 N 



>=0 



— N 




H 



0 



(ir*. 2R») — n 1 — [ (5-^pd^>mi/-2--i , ;w 

;W -4-hHn^5 : ;i/-N 2 - [ (5-*^- 4. 5, 6, 7-fb7 

kKD^Tv/o [5, 4-c] eus»-2— f;W *;wfci;w.-i f 2--> 

^□^>:?>y75> (Mltt^A) (2 0 0mg) $f h7tHD77> 
(8 0ml) fcSMU tf'J^> (lOOtf 1) £iJP;5L;fc©^ ^ao^^x 

(i 5 6 m i) fcjnAaarci o^»^Lfe. Kfm\z** j-fvmmr 
(lomi) &ua%.m&i?-mtmvrzo Kj^m^msymmv. nis 

\Z*#S-)l : ^OD^^= 1 : 9<Dj« (10 0ml) £l£j£*BSfl53- 
MJ#A7K*tt (5 0ml) £JD*4HB^S*J:fcofc©-5, mmm^m^m 

Httftftifc. cniClI^M (lml) £Jn*fcS»J££«ffiT»*8U m 

(15 1mg) £&3t£@#:i:LT##:. 
2 H-NMR (DMSO~d e ) (5:1. 44-1. 5 6 (1H, m) , 1. 7 
0-1. 90 ( 2 H, m) , 2. 05-2. 15 ( 1 H, m) , 2. 35-2. 
45 (1H, m), 3. 02-3. 26 (2H, m) , 3. 39-3. 72 (2 
H, m) , 3. 8 0-3. 9 2 (2H, m) , 4. 3 0-4. 4 2 (2H, 
m), 4. 49-4. 59 (1H, m) , 4. 60-4. 70 (1H, m), 
6. 46 (2H, br. s) , 7. 10 (1H, s) , 7. 14 ( 1 H, dd, 
J = 8. 8, 2. 0Hz) , 7. 38 (1H, d, J = 8. 8Hz), 7. 68 
(1H, s), 8. 57 (1H, J = 8. 3Hz), 8. 91 (1H, J=8. 
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3Hz), 11. 4 8 (1H, br. s), 11. 75 (1H, s). 
MS (FAB) m/z : 5 3 1 (M+H) + . 
[HJS^J72] (1R*. 2R*) -N 1 - [ (5-^no-f>H-^-2 — f 

M tDV^-)V\ -4- (n, n-^^mjw^-ov) ^^^w-n 2 

- [ (5-*3^-4, 5, 6, 7-rh7kHU?7yn [5, 4-c] tf'J 
A) 



*KS«7 1 tra«©^fifefc«kD, (1R*. 2R*) -N 1 - [ (5-#nnK 

>K-;w-2—r;w) -4-t Ka=^>;*3\>p-N 2 - [ (5-* 

^;P-4, 5, 6, 7-^h^t FD^TVn C5, 4-c] tf'J V>— 2 --f 

l H-NMR (DMSO-d 6 ) 6 : 1. 5 0- 1. 6 0 (1H, m) , 1 . 7 
6-1. 90 (2H, m) , 2. 06-2. 15 (1H, m) . 2. 39-2. 
46 (1H, m) , 2. 75-2. 93 (9H, m), 3. 14 (2H, br. 
s), 3. 38-3. 73 (2H, m) , 3. 89-3. 90 (1H, m), 
4. 28-4. 71 (4H, m) , 7. 09 (1H, s) , 7. 15 (1H, d 
d, J=8. 6, 2. OHz) , 7. 37 (1H, d, J = 8. 6Hz) , 7. 
68 (1H, s) , 8. 57 (1H, d, J = 8. 3Hz) , 8. 94 ( 1 H, 
d, J =8. 3Hz), 11. 42 (1H, br. s), 11. 74 ( 1 H, 
s) . 
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MS (FAB) m/z : 5 5 9 (M+H) + . 
inMM7 3] (1R*, 2R») — N 1 — [ (5 - ^DD^H-Jh 2 — f 

;P) -n 2 - [ (5-^^-4, 5, 6, 7 —5=- h^t Kn^rr 

v/n [5, 4-c] t!U5»-2— r;w #ji/#-;Kl -4-*;w*u/*;p# 



mmm7 1 tmmojj&izj:*), an*, 2r*> -n i - [ 

>H-;i/- 2— #;i/#-;K] -4-th'n^?;i/-N 2 - [ (5-* 

^)V-4, 5, 6, 7 -fh^tHD^Typ [5, 4-c] t!Uy>-2--f 
;W Ufrtf-M -1, 2-^D^>>775> (fi#»tt#B) ^S«8 

'H-NMR (DMSO-d 6 ) 5 : 1. 4 3-1. 5 2 (1H, m) , 1 . 8 
0-1. 90 (2H, m), 2. 07-2. 17 (2H, m) , 2. 85 (3 
H, s) , 3. 12 (2H, br. s) , 3. 2 5-3. 6 5 (1 0H, m) , 
3. 91-4. 0 4 (2 H, m) , 4. 32-4. 65 (6H, m) , 7. 08 

(1H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 37 ( 1 H, d, 
J = 8. 8Hz) , 7. 68 (1H, s) , 8. 54 (1H, d, J = 8. 6H 
z) , 8. 93 (1H, d, J = 8. 6Hz), 11. 40 (1H, br. 
s), 11. 7 5(1 H. s) . 
MS (FAB) m/z : 6 0 1 (M+H) + . 

[^Jfi^J7 4] (±) - trans -4, 4-t'T, (;* h=¥^^f-)V) — N 1 — 
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[ >h-;p-2— r;w) -n 2 - [ (5— iv°7u 

tf)W-4, 5, 6, 7— ^rh^tiHD^Tyo [5, 4-c] t!US?>-2— f 



HJS^2 iH^CD^ffi-e, (±) - trans -4, 4-t*X (* 

-N- C (5-^ncK>K-ji/-2-^;p) -1, 2-~> 

i?0^>^>^75> (3 6 5mg) , 5 -- f V?U\f.)\,-4, 5, 6, 7 — J- 
h^bHP^T\/D [5, 4-c] tfUv f >-2— OV) %)l>tf>m. U^A 
I (3 9 5 rag) &<fctf 1 -k HD^->^> > /h'JT\/— )H TKfcl^ (3 1 
mg) SrN, N-^^^M^JSH (50ml) \zmMV. 1- (3->>* 

^•jwt sy^n tr;w - 3 - x^;i/# s h ( 5 7 5 m g ) *m 
-smtisTKfa-zitzztiz&r). mmfc&vo ooomg) &%m&mt®m 

1 H — NMR (DMSO-d 6 ) 6:1. 33 (6H, br. s) , 1. 59- 
1. 72 (1H, m) , 1. 80-1. 95 ( 1 H, m) , 3. 01-3. 14 

(1H, m) , 3. 18-3. 45 (12H, m) , 3. 60-3. 80 (2 
H, m) , 4. 3 0-4. 6 9 (4H, m), 7. 11 (1H, s), 7. 15 

(1H, dd, J = 8. 5, 2. 0Hz) , 7. 39 (1H, d, J = 8. 5H 
z) , 7. 69 (1H, d, J = 2. 0Hz) , 8. 49 (1H, d, J=8. 
3Hz) , 8. 80 (1H, d, J = 8. 3Hz) , 11. 11 (1H, br. 
s), 1 1. 69-11. 80 (1 H, m). 
MS (FAB) m/z : 5 74 (M+H) + . 

[^61037 5] (±) - trans -4, 4-fcf* (hh'D^fJW — N 1 
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- [ (5-^dd^>H-;I/-2-<;p) -n 2 - [ (5— iv? 

DkT;i/-4, 5, 6, 7-fh7tHDWD [5, 4-c] tf'Jv?>-2- 



1) SHW2tpg«ft^ (±) -trans-4, 4-tfT. (^>>UP 

^->^^;w) — n— [ (s-^DDOh-^-a — (jv) jjjW—M - 
l, 2 -^n^>^>>?75 >m^5 — ryyptr;i/-4, 5, 6, 7—r- 
h7th*DWn [5, 4-c] tfU^>-2-'f;W #;i*i?>» U^A 
(±) - trans-4, 4-tfX -N 1 - 
[ (5-^Do-f>H~;p-2— -n 2 - [ (5— fy^n 

tf^-4, 5, 6, 7-fh7kHnf77D [5, 4-c] KU5»-2— f 
)V) -1, 2-5^0^>*>S?7S>SjBfc^£#fc o 

'H-NMR (DMSO-d 9 ) 6:1. 01 (6H, d, J = 6. 6Hz) , 
1.60-1. 72 (2H, m) , 1. 89-1. 99 ( 2 H, m) , 2. 76 
(4H, br. s) , 2. 8 5-2. 9 5 (1H, m) , 3. 32-3. 43 
(4H, m) , 3. 6 9-3. 74 (2H, m) , 4. 32-4. 44 (1H, 
m), 4. 48-4. 6 0. (5H, m) , 7. 07 (1H, s) , 7. 13 (1 
H, dd, J = 8. 8, 2. OHz), 7. 23-7. 40 (1 1H, m) , 
7. 67 (1H, d, J = l. 7Hz), 8. 45 ( 1 H, d, J = 8. 6H 
z) , 8. 65 (1H, d, J = 8. 6Hz) , 11. 69 (1H, s) . 
MS (FAB) m/z : 7 2 6 (M+H) + . 

2) mmme 2 iimm<Djsm\z&y) , i:fB©£^©^>e?;i/gfe£i&*u mm 
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X H — NMR (DMSO-d 6 ) 6:1.22-1. 3 9 (6H, m) , 1.4 
4-1. 60 (2H, m), 1. 85-1. 98 (2H, m) , 3. 00-3. 
7 8 (9H, m) , 4. 2 5-4. 8 0 (4H, m) , 7. 0 9 (1H, s) , 
7. 14 (1H, d, J = 8. 8Hz), 7. 37 ( 1 H, d, J = 8. 8H 
z) , 7. 67 (1H, s) , 8. 48 (1H, d, J = 8. 5Hz) , 8. 7 
3 (1H, d, J = 8. 5Hz) , 10. 82 ( 1 H, br. s) , 11. 72 

(1H, s) . 
MS (FAB) m/z : 54 6 (M + H) + . 

[*J60!!7 6] (±) -c i s — N 1 — [ )V- 2 -^ )V) 

%)\,i£~)V\ — N 2 — [ (ft7x>-2- i)V) -1, 2-zs2 



(±) -c i s-N- [ (5-^on-f >H-;P-2— f;W *;PaK— ;W 
-1, 2-i/^D^>^>>?T5> iil(2 0 0mg) SN, N-S?*^;P 
^ATSH (1ml) h'JX^T^> (0. 28ml) &cktf2 

-ft7i>x;i/*~;^nu f (nimg) fcan*., 7 5M^tfc, afc 
(19 8mg) ^iMattxffc. 

'H-NMR (DMSO-d 6 ) 6 : 1. 2 0- 1. 8 0 (8H, m) , 3 . 5 
2 (1H, br. s), 3. 9 7 (1H, br. s), 6. 86 (1H, t, J 
= 4. 5Hz) , 7. 01 (1H. s) , 7. 17 ( 1 H, dd, J = 8. 3, 
2. 2Hz) , 7. 43 (1H, d, J = 8. 6Hz) , 7. 51 ( 1 H, 
s) , 7. 60-7. 70 (2H. m) , 7. 73 (1H, s), 7. 80 (1 
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H, d, J = 8. 3Hz) , 11. 71 (1H, s) . 
MS (FAB) m/z : 43 7 (M + H) + . 

mmm7 7] <±) -c i s -n 1 - t (5-*ncK>i<-;i,-2-- im 

%)V#—)V\ — N 2 — (2-^/-f;W -1, 2 - yirnAWy75> 



^IJS^|2 (±) -c i s-N- [ (5-^nn-f >F— )V 

-2— r;U) ^;wz}?-;H -1, 2-^n^if>>'T5> Mttfhn 

l H-NMR (CDC 1 3 ) 5:1. 40-1. 81 (6H. m), 1. 81- 
1. 92 (1H, m) , 1. 99 (3H, s), 2. 08-2. 17 (1H, 
m), 4. 11 (1H, br. s), 4. 29 (1H, br. s), 6. 22 
(1H, br, J = 6. 8Hz) , 6. 87 ( 1 H, d, J = 2. 0Hz) , 

7. 22 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 ( 1 H, d, J = 

8. 8Hz), 7. 61 (1H, s), 7. 70 (1H, br. s) , 9. 31 
(1H, s) . 

MS (ESI) m/z : 3 5 8 (M + H) + . 
C^M0»J 7 8 3 (±) -cis-N 1 - [ (5-^Dn-OK— J1/-2-- f;i/) 



CI 
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mt&W2 <hf^8l<Z>;7jj£T, (±) -c i s-N- [ (5 -^OD-f >H— )l 
-2— r;w - 1, 2-^^d^-^>>?t$> Mi7i- 

: H-NMR (CDC 1 3 ) 6 : 1. 4 0-2. 0 0 (7H, m) , 2. 09- 
.2. 10 (1H, m) , 4. 17 (1H, br. s) , 4. 36 (1H, br. 
s) , 6. 45 (1H, br, J = 5. 6Hz) , 6. 90 ( 1 H, d, J = 
2. 0Hz) , 7. 10-73 (9H, m), 9. 50 (1H, s). 
MS (ESI) m/z : 4 2 0 (M + H) + . 

9] (±) -cis-N 1 - [ (5-^nn-r>H—;i/-2— r;w 
— n 2 — [ (tfysJ>-4— r;W - 1, 2-v^p 



^Jfi^2 tlfl^O^T, (±) -c i s-N- [ (5-^DO^f>K-^ 
-2— f;W -l, 2-^n^u->i;75> Sftttt-fV— 

'H-NMR (DMSO-d,) <5 : 1. 04 (2H, br. s) , 1. 62 
(2H, d, J = 10. 2Hz) , 1. 74 (2H, br. s) , 1. 99 (2 
H, d. J =4. 6Hz) , 4. 23-4. 35 (2H, m) , 7. 16 (2 
H, dd, J = 8. 8, 1. 8Hz) , 7. 23 (1H, s) , 7. 40 (1 
H, d, J=8. 8Hz) , 7. 63 ( 1 H, d, J = l. 8Hz) , 8. 25 
C2H, d, J = 6. 1Hz) , 8. 33 (1H, br, J = 7. 3Hz) , 
8. 88 (1H, br, J = 6. 6Hz), 8. 94 (2H, d, J = 6. 1H 
z), 11. 93 (1H. s). 




CI 
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MS (ESI) m/z : 3 9 7 (M+H) + . 

[mMW8 0] (±) -cis-N 1 - [ (5-^na-r>H-;i/-2—f )V) 
•h)V$-)Vl — N 2 — {A-i?*5>)\,7S.J*>V'(M -1, 2-^0^* 



^J£09 2 t|WI^(D^fe"C, (±) -c i s-N- [ (5 -pUU-i >H— )V 
-2~f;W) ;W -1, 2->'^d^17'>>>T$> 4 -i> 

1 H — NMR (DMSO-dj) <5:1. 40 (2H, br. s) , 1. 61 
(4H, br. s) , 1. 97 (2H, br. s) , 2. 96 (6H, s) , 
4. 13-4. 25 (2H. m) , 6. 88 (2H, d, J = 8. 5Hz) , 
7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 17 (1H, s) , 
7. 40 (1H, d, J = 8. 8Hz) , 7. 65 (1H, d, J = 2. OH 
z) , 7. 77 (2H, d, J = 8. 5Hz) , 7. 90 (1H, br, J = 
6. 8Hz) , 8. 18 (1H, br, J = 6. 8Hz), 11. 91 ( 1 H, 
s) . 

MS (ES I) m/z : 4 3 9 (M+H) + . 
[^66fll8 1] (±) -cis -N l - [ (5-#PCK>F— )V- 2 OV) 
— N 2 — [3- (4-t?U5?;W -1, 2-^^D 
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CI 




0 



^I«2t^|0^T, (±) -c i s-N- [ )V 

-2 — ou) ;w -i, 2-^^n^\^if>^5 r 5> mmm.t3- 

'H-NMR (DMSO-d 6 ) 6:1. 21 (2H, b r. s) , 1. 50- 



1. 67 (3H, m) , 1. 67-1. 80 (1H, m), 1. 80-1. 96 
(2H, m) , 4. 11-4. 30 (2H, m) , 7. 15 (1H, dd, J = 

8. 8, 1. 7Hz) , 7. 21 (1H, s) , 7. 40 ( 1 H, d, J = 8. 

8Hz) , 7. 42 (1H, d, J = 16. OHz) , 7. 53 ( 1 H. d, J 

= 16. OHz) , 7. 62 (1H, d, J = l. 7Hz) , 8. 06 (2H, 

d, J = 6. OHz), 8. 27 ( 1 H. br, J = 7. 6Hz), 8. 50 
(1H, br, J = 7. 6Hz) , 8. 87 (2H, d, J = 6. OHz) , 1 

1. 8 6 (1H, s) . 

MS (ESI) m/z : 4 2 3 (M+H) + . 
i$mM8 2] (±) -cis-N 1 - [ )V-2— i)Vi 

— n 2 — [ (i — i-yynt!;i/t!^U^>-4— i)V) 

m -l. 2-^da^»*75> mmm. 



nmm2 tmi$<D^&-c, (±) -c i s-n- c (5-^Dn-r >f— )v 

-2 — i)V) t>)\ri£-M -l, 2-^D^U->>?75> ftTHMfi.*-: 1 — f 
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X H — NMR (DMSO-d 6 ) 6:0. 94-2. 1 0 (1 OH, m) , 1. 
22 (6H, d, J = 6. 1Hz) , 2. 6 0-2. 94 (4H, m) , 2 . 9 
8-3. 50 (4H, m) , 4. 01 ( 1 H, br. s) , 4. 12 (1H, b 
r. s) , 7. 16 (1H, d, J = 8. 4Hz) , 7. 20 (1H, s) , 
7. 42 (1H, d, J = 8. 4Hz) , 7. 65 (1H, s) , 7. 93 (1 
H, br, J = 7. 1Hz) , 8. 17 (1H, br, J = 7. 8Hz) , 9. 
59 (1H, br. s) , 11. 91 (1H, s). 
MS (ESI) m/z : 4 4 5 (M+H) + . 

[^J60!|8 3] (±) -cis-N 1 - [ (5-^onOF— )V-2 — UV) 
%)Vtf~M — N 2 — [ (E) -3- (l-^5 L ;Ptf^US?>-4— OV) 72 
'Jn-fJW -l, 2->^0'\*if>>?T^> 




1) 1- (tert-^h^>M») -4- [ (E) -2- h*~>* 
)Vt£-)V) Xrf—)V\ tf^U> ? > (J. Med. Chem. , 1 9 9 8¥, 4 1 
249 21) (HOmg) Sfh7tHn77> (4. Oml) ML 
tz.mmz. tK (lml) #J;tf*BMfcD^A UOmg) S&fifcTin*.. 3 
ara^bfeo »JBET«ttU 3!§££N, N-^^^M75H (3ml) 
fci§fl?U (±) -c i s-n- [ (5-^na-f >k— ;w-2— <;p) 

#-;|/] -1. 2-^o^f>i;75> *tm^(134mg), 1-kF 

□*5/-*>i/HJ7V— ;n*«itj (i i img) > l- o-^ws; 

yat!;W -3-i^A;W?^5H i»!£ (15 7mg) , *J:tf5MV 

yot!;ux^T5> (2 8 6 # 1 ) «mcxAi^L7 sraa^Lfe. 
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»EET«ifgL, ^li^nn^^> (2 0ml) , tK (5 0ml) , *s£tfta 

ftw&kmi-hvv&Mm (somi) shoa., *«ji«£HBu m^mst^ 

^7^- (y^Dn^^>:7th>=10 : 1-2 : 1) &JSWr)Mf«U 
(±) -c i s — N 1 — [ (E) - 3 - [1 - (ter t -7h*i/*)Vtf- 
)V) W)Vy-A~ 4)V\ T9VW(M — N 2 — [ >F-)l 
-2-^)1) tj)VT$~)V~\ -1, 2-is2u^*r*)r>VT^> (2 1 5mg) £ 

1 H — NMR (CDC 1 3 ) 6:1. 24-1. 80 (10 H, m), 1. 47 
(9H, s) , 1. 85-1. 97 (1H, m), 2. 10-2. 20 (1H, 
m), 2. 22-2. 36 (1H, m) , 2. 68-2. 74 (2H, m) , 
4. 12 (3H, brs) , 4. 29 (1H, br. s) , 5. 84 ( 1 H, 
d, J = 15. 2Hz) , 6. 06 (1H, br. s) , 6. 89 ( 1 H, 
s) , 6. 92 (1H, dd, J = 15. 2, 6. 4Hz) , 7. 23 ( 1 H, 
dd, J = 8. 8, 1. 7Hz) , 7. 35 ( 1 H, d, J=8. 8Hz) , 
7. 64 (1H, d, J = l. 7Hz) , 8. 04 ( 1 H, br. s) , 9. 4 
1 (1H, s) . 

MS (ESI) m/z : 5 2 9 (M+H) + . 

2) _tf3<Z>£fi£#j (2 10mg) ^D^^> (1ml) 

K, h'J7MnKt (lml) fcgitlCTjta*., 30^rWlfc. MffiTig 

$fU ^^DD^^> (5ml) ICiftKU bUX^;PT5> (111 

ft 1 ) , fflK (6 8 0 1 ) , 35 KtfcJkTU > (5U1) , ^cfctfTfC^t; h U 

7-feh^>3jN^^-hU^A (12 6mg) *MKlTJPA4I^MJJt^Lfc. K 

*»ic5># dd^^> (iomi) &&&mmm&fcmi- v u ^ ( 1 o 
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mmv, umtt&® (i2mg) ^efiifttiwc. 

l H-NMR (DMSO-d 6 ) 6 : 1. 3 0- 1. 9 3 (1 2H, m) , 2. 
2 5-2. 3 8 (1H, m) , 2. 70 (3H, d, J=4. 9Hz) , 2. 8 
7-2. -3. 00 (2H, m) , 3. 34-3. 44 (2H, m) , 4. 13 

(2H, br. s) , 6. 20 (1H, d, J = 15. 5Hz) , 6. 55 (1 
H, dd, J = 15. 5, 5. 9Hz) , 7. 18 (1H, dd, J = 8. 8, 
2. 1Hz) , 7. 20 (1H, d, J = l. 5Hz) , 7. 43 (1H, d, 
J = 8. 8Hz) , 7. 67 (1H, d, J = 2. 1Hz) , 8. 01 ( 1 H, 
br, J = 7. 6Hz), 8. 29 (1H, br, J = 7. 1Hz), 10. 4 
0 (1H, br. s), 11. 89 (1H, s). 
MS (ESI) m/z : 443 (M+H) + . 

C^«J8 4] (±) -cis-N 1 - [ (5-^aD-f>H-^-2-f;W 

— n 2 — [3- (i -xf-jwi us>>- 4— oi>) 7u¥*=i 

;u] -l, 2->'^D^tJ->v?T5> mmm. 



1) §§6£#I8 3©1) t|Wiaco^T?> 1- (t e r t-^h+^M-JI/) 
-4- [2- b*i/fj)Vtf-)\s) X?^] fcf*U^> (J. Med. 
Chem. ,1 9 9 8^, 4 1#. 24 9 2H) (±) -c i s-N 1 - 

[3- [1- (tert-^K^M-;W fcT^U V>- 4 — f;W 7ot? 
*-)l>] — n 2 — [ (5-^dd^>k-;p-2-' r;W -i, 2 

X H — NMR (CDC 1 3 ) 6:1. 00-1. 17 (2H, m) , 1. 30- 
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1. 80 (11 H, m), 1. 44 (9H, s), 1. 80-1. 95 (1H, 
m), 2. 10-2. 23 ( 1 H, m) , 2. 29 (2H, t, J = 7. 8H 
z) , 2. 50-2. 70 (2H, m) , 3. 90-4. 18 (3H, m), 
4. 23 (1H, br. s) , 6. 05 (1H, br, J = 6. 0Hz) . 6. 
85 (1H, d, J = 2. OHz) , 7. 22 ( 1 H, dd, J = 8. 8, 1. 
8Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 62 (1H, d, J = 

1. 8Hz), 7. 89 (1H, br. s), 9. 59 (1H, s). 
MS (ESI) m/z : 531 (M + H) + . 

2) mmm8 3<D2) tm&<Dj}&-c, ±m<D&f&bfrz>mm<k&to&&tt. 

'H-NMR (DMSO-d 6 ) 6:1. 20-1. 9 0 (1 5H, m) , 2. 
10-2. 26 (1H, m) . 2. 55 (3H, s) , 2. 5 5-2. 7 0 (2 
H, m) , 3. 21 (2H, t, J = 12. OHz) , 4. 00-4. 16 (2 
H, m), 7. 18 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 21 (1 
H, s) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 70 ( 1 H, d, J = 

2. 2Hz), 7. 82 (1H, br, J = 6. 9Hz), 8. 11 (1H, b 
r, J = 7. 6Hz), 10. 02 (1H, br. s), 11. 94 (1H, 
s) . 

MS (ESI) m/z : 44 5 (M + H) + . 

t$mm8 5] (±) -c i s — N 1 — [ (5-^DD<>V : -;i/-2— 
tDV^M — N 2 — [ (l -^^;Pk!^U> ? >-4— r;W futtu-i )V] 
-l, 2-v-^o^\^i7->^T5> 




1) §USfll8 3©1) tra«©^Sg*T?, 1- (ter t -^b*->*/W?^) 
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-4- h*->£;w#n;i,x^-;i/) twjs>>j&>&, (±) -c i s-N 1 
- [ [i- (tert-^h^>*;tow e«*us?>-4— r;w -fUMOr 
□-OKI — n 2 — [ >i«— ;p-2 — r;W -i, 2 



1 H — NMR (DMSO-d 6 ) (5:1. 3 0- 1. 8 2 (1 2H, m) , 1. 
38 (9H, s) , 2. 68-2. 7 8 (1H, m). 2. 96-3. 10 (2 
H, m) , 3. 5 6-3. 6 6 (2H, m) , 4. 0 0-4. 2 0 (2H, 
m) , 7. 16 (1H, s), 7. 18 (1H, dd, J = 8. 6, 2. OH 
z) , 7. 43 (1H, d, J = 8. 6Hz) , 7. 70 (1H, d, J = 2. 
0Hz) , 7. 91 (1H, br, J = 7. 3Hz) , 8. 25 (1H, br, 
J = 7. 8Hz) , 11. 81 (1H, s) . 

2) ^S008 3tf)2) £ra«0#ttT?, ±IB<D^»e.^S^-&^^#fe 0 
'H-NMR (DMSO-d 6 ) 5 : 1. 3 0-1. 4 5 (2H, m) , 1. 4 
5-1. 70 (6H, s) , 1. 7 0-1. 8 2 (4H, m) , 1. 90-2. 
03 (2H, m) , 2. 10 (3H, s) , 2. 4 0-2. 5 2 (1H, m) , 
2. 52-2. 62 (2H, m) , 4. 04-4. 18 (2H, m), 7. 15 
(1H, s) , 7. 18 (1H, dd, J = 8. 8, 2. OHz) , 7. 43 
(1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = 2. OHz) , 7. 
92 (1H, br, J = 7. 3Hz) . 8. 25 (1H, br, J = 7. 8H 
z) , 11. 8 3 (1H, s) . 
MS (FAB) m/z : 44 1 (M + H) + . 

IM1&M8 6] (±> -c i s — N 1 — [ (5-^anob*— )V- 2 — OV) 
— N 2 — [ (l-*^-l, 2, 3, 6-^h^tHPfcfU> > > 
-4 — r;U) ~Juttw(M -1. 2-'>^a^U->^75> 
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1) mmmS3(Dl) tm&V'X&'V. 1- (t e r t-^h^*;W?=JW 
-4- h*~>#;i^-;i,x^-JW -l. 2, 3, 6— rh^hKP-fcTU^ 

(±) - cis-N 1 - [[1- (tert-^h^M-JW - 
1, 2, 3, 6-rh7tHnt!'J^>-4-'r;i/] ^U\±^U-i)V\ — N 2 — 

[ (5-^an<>H-;p-2— <;w -l, 2 -s^d'vhj^ 

1 H — NMR (DMSO-d 8 ) (5:1. 35-1. 82 (8 H, m), 1.3 
9 (9H, s) , 2. 15-2. 23 (2H, m) , 3. 40 (2H, t, J = 

5. 4Hz) , 3. 92 (2H, br. s) , 4. 14 (2H, br. s) , 

6. 29 (1H, br. s) , 7. 16 (1H, s) , 7. 18 (1H, dd, 
J = 8. 7, 2. 1Hz) , 7. 43 (1H, d, J = 8. 7Hz) , 7. 71 

(1H, d, J = 2. 1Hz) , 7. 92 ( 1 H, br, J = 7. 3Hz) , 
8. 4 0 (1H, br, J = 8. 3Hz), 11. 80 (1H, s). 
MS (ES I) m/z : 5 2 5 (M + H) + . 

2 ) mmm 8302) tm®<?>&m-e* ±e®&ftfe*> &«Hrt:^»£#&. 

*H — NMR (DMSO-d 6 ) <5 : 1. 3 0- 1. 4 6 (2H, m) , 1 . 4 
6-1. 84 (6 H, s ) , 2. 15-2. 25 ( 2 H, m) . 2. 21 (3 
H, s), 2. 42 (2H, t, J = 5. 6Hz), 2. 89-2. 97 (2 
H, m), 4. 13 (2H, br. s), 6. 25 (1H, br. s), 7. 1 
5 (1H, s) , 7. 17 (1H, d, J = 8. 6Hz) , 7. 43 (1H, 
d, J = 8. 6Hz) , 7. 70 (1H, s) , 7. 97 ( 1 H, br, J = 

7. 8Hz) , 8. 41 (1H, br, J = 7. 8Hz) , 11. 84 ( 1 H, 
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S) . 

MS (FAB) m/z :43 9 (M+H) + . 
[*Jfc0l8 7] (±) -ci s-N 1 - [ (5-^aD'f>Ml/-2-'f;W 

ijM-M — n 2 — [ [l- (4-trus?;W fcWJ3?>-4— f;W 
-l, 2-->^D^+h>^T5> guft& 



1- <4-k!U5>;W ^U5?>- 4 (Tetrahedro 
n, 1 9 9 8^, 44m, 7 0 9 51) (2 0 6mg) ^DD^> (5 0 
m 1 ) *JfeTT?mk?-*-)l (14 4m 1 ) Sin*. 3 0#fl|#b&. 

frfemiZ h UX?;l/75> (9 6 9 /il) (±) -cis-N 

- [ (5-^PP-f >Y-)V-2-' ()V) -1. 
>v>7S> (3 2 8mg) SDP^MT?3 OaftttUfc. £*&&£^JE 

HXU Mfc^ttl (3 1 Omg) fcifc»6BH*£UT»&. 

1 H — NMR (DMSO-d 8 ) <5 : 1. 3 0-2. 0 0 (1 0H, m) , 2. 

74 (1H, br. s) , 3. 18 (2H, q, J = 12. 3Hz) , 4. 03 
(1H, br. s), 4. 10-4. 25 ( 3 H, m) , 7. 15-7. 55 
(4H, m) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 65 (1H, 

s) , 7. 91 (1H, d, J = 8. 8Hz) , 8. 2 0-8. 3 5 (3H, 

m), 11. 91 (1H, s), 13. 47 (1H, br. s). 

MS (FAB) m/z : 4 8 0 (M + H) + . 
[£E*fll8 8] (±) -cis-N 1 - [ (5-^onOH— )V-2-^)V) 
— N 2 — [ [4- (^afrU/pWW 5'7V—)\'-2-' i)V\ iz 



CI 
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jvtf—jvi -1, 2-^^P^-y->^7$> mmm. 



o 




Mt&M2 tmfiiO^m'T?* (±) -c i s-N- [ (5 -^DCK >h— ;u 



'H-NMR (DMSO-d 6 ) <5 : 1. 3 5 - 1. 5 5 (2H, m) , 1 . 5 
5-1. 80 (4H, m), 1. 95-2. 15 (2H, m) , 3. 00-3. 
60 (4H, m) , 3. 8 5-4. 0 0 (4H, m) , 4. 15-4. 35 (2 
H, m) , 4. 40-4. 6 5 (2H, m) , 7. 18 ( 1 H, dd, J = 8. 
8, 2. 1Hz) , 7. 30 (1H, s) , 7. 41 ( 1 H, d, J = 8. 8H 
z) , 7. 65 (1H, d, J = 2. 1Hz) , 8. 19 ( 1 H, s) , 8. 3 
5-8. 50 ( 2 H, m) . 11. 01 (1H, br. s), 11. 94(1 
H, br. s ) . 

MS (FAB) m/z : 5 0 2 (M+H) + . 
[*S£#I8 9] (±) -cis-N 1 - [ (5-^DD'f>H-;i/-2-<;W 

tuv-tf-M -n 2 - [ [5- [ (n, N-^^75y) ^)V\ ?7V- 

;i/-2— OU] 1U\,i£-)V\ -l. 2-->^D^i7->i?T5> 



-2— f;W *;vat?-;w] -l, 2-> 



5 > ttUK&£:4 



CI 
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$mM2 £m&L<DJ5fe'V* (±) - c i s-N- [ (5-^DP<>h*-;W 
-2— OV) -i, 2-i/^D^>i;75> m.MW.t5- 

l (n, N-^^^ur^y) rrv—fr- 2 u^a 

1 H — NMR (DMSO-d 6 ) 5:1.35-1. 5 5 (2H. m) , 1. 5 
5-1. 80 (4H, m) , 1. 85-2. 10 (2H. m) , 2. 72 (6 
H, br. s), 4. 17-4. 35 (2H, m) , 4. 62 (2H, br. 
s) , 7. 16-7. 10 (2H, m) , 7. 43 ( 1 H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = l. 7Hz) , 8. 10 (1H, s) , 8. 1 
5 (1H, d, 5 = 7. 8Hz) , 8. 52 (1H, d, J = 7. 8Hz) , 1 
0. 7 0-1 0. 8 0 (1H, br) , 11. 86 ( 1 H, br. s) . 
MS (FAB) m/z : 4 6 0 (M + H) + . 

0] (±) -cis-N 1 - [ (5-^DO<>Hh2 — <)V) 
#Jl/#-;H -N 2 - [ (4, 5, 6, 7-fh7tHD-5, 6-hU^^l/ 

y^r^/u [4, 5-d] ku^3»-2— ow *^#=yw -1, 2—>;7 



*Jt«2fcHI«l03SrttTr, (±) - c i s-N- [ {S-ZUWOY— )V 
-2-OV) )H -1, 2 - ^□a^>>?75> ^^.fc^ 

4, 5, 6, 7-fh7tHD-5, 6- hU^^l/>^T N /n [4, 5-d] 

l H — NMR (DMSO-d 6 ) 6 : 1. 3 5- 1. 5 0 (2 H, m) , 1. 6 
1 (4H, br. s) , 1. 8 0-2. 0 0 (2H, m) , 2. 27 (2H, b 
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r. s), 2. 80-4. 80 (10 H, m), 7. 14 (1H, d, J = l. 
5Hz) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 41 (1 
H, d, J = 8. 5Hz) , 7. 70 ( 1 H, d, J = 2. OHz), 8. 09 
(1H, d, J = 7. 3Hz) , 8. 44 (1H, br. s) , 11. 81 (1 
H, b r . s ) . 

MS (FAB) m/z : 4 9 9 (M+H) + . 
i^mm9 1] (±) -cis — N 1 — [ (5-^nn-f>M-2--rJW 
— N 2 — [ (4, 5, 6, 7-rh7tHD-5, 6 -rh7^? 

u>?7yD [4, 5-d] tru^> ? >-2— r;w -1, 2-^ 



aafi0!2a:H«©#ft*t», 4, 5, 6, 7-fh7tHP-5, 6-fh7^ 
fl/^^D [4, 5-d] \fV#i?>- 2 U^A&i 
(±) -c i s-N- [ (5-^no'f>H-j|/-2 —r;U) - 

'H-NMR (DMSO-d 6 ) 5 : 1. 3 5- 1. 5 5 (2H, m) , 1 . 5 
5-2. 10 (10 H, m) , 2. 80-4. 80 (10 H, m), 7. 10- 
7. 25 (2H, m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 72 (1 
H, d, J = l. 7Hz), 8. 12 (1H, br. s), 8. 41 (1H, b 
r. s), 11. 83 (1H, br. s). 
MS (FAB) m/z : 5 1 3 (M+H) + . 
l^MW9 2] (±) -cis — N 1 — [ (5-^PO<>H— )V-2 — ( )V) 
— N 2 — [ (4, 6-yhHD-5H-fc!DO [3, 4-d] 
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ci 



T;^>#H^T> 2 -^d^:- 5-tert -^h^>^)V^-)l- 4, 6 
-vth*n-5H-tfPD [3, 4-d] ^T"/-)V (17 1mg) *Vx.?-)l 
X— (5ml) fCj&^-fr- 7 8t:Tn -^;WU^^A (1. 60i^A 
^>mm, 3 8 5 a 1) $»Ttfc. -78tTl 0#5Wt#bfc&> ftflbtf 
X£2 0#F B 1»*:#&A,fclg, £j«£MJETiii8&Lfc^> 
N, N-S?;*3\U/*;kkXi5 K (10ml) fci§fl?U (±) -cis-N- 

[ (5-^an-r>F-;i/-2— <;i/) #;V3tfx;i/| - 1, 2-^^d^\^> 
> 5 T5> til (184mg) , l-tFo^^^Vl-UTV-^lTK^iJ 
(7 6mg) R7JC1- (S-^^T^/T'Ptr;!/) - 3 -X^I^l/tfSM 

mi (2i5mg) ^jn^ 3amMm:m.ftLfr. %.m%L*mmLz? 

P7h^57^- :^np^^>=3 : 9 7) 

(±) -c i s — N 1 — [ (5-tert -^b^ri/jJfrtf-)],- 4, 
Ho-5H-fc!ao [3, 4-d] ?-T"/-)V-2 — tJ)Vi£~)V] — N 2 

- [ (5-^aa-f >H-;i/-2— r;w #)W#x;i/| -l, 2-->^d^\^ 

>^75> (4 4mg) £#fc 0 cntCgafP^mx^y-;P^ (5ml) £Sn 

IfiTi^^b, KJ&*££iii8g^, I^x^;u£in;tT@ft;U 
£&IfcU SMtfS^ (3 lmg) Sifit»*tLT#fc. 
'H-NMR (DMSO-d 6 ) (5 : 1. 3 5- 1. 5 2 (2H, m) , 1 . 5 
5-1. 80 (4H, m) , 1. 8 2-2. 0 5 (2H, m) , 4. 22 (1 
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H, br. s) , 4. 28 (1H, br. s) , 4. 38 (2H, s) , 4. 5 
6 (2H, s) , 7. 14-7. 20 (2H, m) , 7. 42 ( 1 H, d, J = 
8. 6Hz) , 7. 71 (1H, d, J = l. 7Hz) , 8. 10 (1H, d, 
J = 7. 1Hz) , 8. 45 (1H, d, 1 = 7. 8Hz) , 10. 10-1 
0. 50 (2H, br), 11. 83 (1H, br. s). 
MS (FAB) m/z : 44 4 (M+H) + . 

mmm93] (is, 2R) -n 1 - [ (5-^on-f >K— ;u-2 — -r;i/) 

#;PjJ?-;W — N 2 — [ (5-*3^l/-4, 6-yth*D-5H-tOP [3, 

4-d] ?7 1 /-^-2-'f;W - 1, 2-^n^u->i;7$ 



mmm2i:mm<D^m'v. (is, 2r> -n 1 - c (5-^dd<>k-;p 



4, 6-i?tHD-5H-tfnn [3, 4-d] ^TV-fr- 2 -%)l#>m. 

[«] d+110' (24. 8*0, c = l. 20, DMSO) . 
X H — NMR (DMSO-d e ) 6 : 1. 3 5- 1. 5 0 (2H, m) , 1 . 6 
3 (4H, br. s) , 1. 8 5-2. 10 (2H, m) , 3. 0 2 (3H, b 
r. s) , 4. 15-4. 80 (6H, m) , 7. 10-7. 22 (2H, 
m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = l. 
7Hz) , 8. 10 (1H, d. J = 6. 8Hz) . 8. 46 (1H, d, J = 
7. 8Hz), 11. 83 (1H, br. s), 11. 97 (1H, br. 
s) . 



CI 




-2— OV) -1, 2-> 



5 5 
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MS (FAB) m/z : 4 5 8 (M + H) + . 

[*J6fll9 4] (±) -c i s — N 1 — [ [6- (tert -^h^^;^- 
M -5, 7->?bKDkrnD [3, 4-dJ b!U 2 — f M tDVtf- 

)V\ — N 2 — [ (5-:i7DD^>K-;w-2— #;U3j?-;i/| - 1, 2—> 



6- (te r t-^h*^M~;W -5, 7-e;kh'D-2-^h^>* 
;M*~;HfPD [3, 4-d] krU5>?>S7K^'J5 1 ^AtCTiD7K^Lfc(D 
*J6«2£ITOCD;fififcT!, (±) -c i s-N- [ (5-£7nD-f>K — 

;p-2-> r;w -1, 2-v^a'\*i7->>>Ti= > ttsttt^^ 

'H-NMR (CDC 1 3 ) 5:1. 54 (9H, s) , 1. 55-2. 30 
(8H, m) , 4. 23 (1H, br. s) , 4. 53 (1H, br. s) , 
4. 7 4-4. 8 3 (4H, m) , 6. 99 ( 1 H, d, J = l. 5Hz) , 

7. 19 (1H, dd, J = 8. 8, 2. 1Hz) , 7. 34 ( 1 H, d, J = 

8. 8Hz) , 7. 62 (1H, d, J = 2. 1Hz) , 8. 11 ( 1 H, b 
r. s), 8. 48-8. 53 (1H, br), 8. 70-8. 76 (1H, b 
r) , 9. 60-9. 70 (1H, br) . 

MS (ESI) m/z : 5 3 9 (M + H) + . 
[^8S0!I9 5] (±) -cis-N 1 - [ (5-^Dn-T>H— )V-2 — OV) 
-N 2 - [ [5, 7-i?t Ho-6-^^;Hfoo [3, 4-d] 

bfU5s?>- 2 — r;u] #;t^-;n -1, 2-^;j7n^ij->>?T5> 



CI 
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CI 




MMM 8 302) tfflm<Dj7&~(?, (±) - c i s-N 1 - [ [ 6 - 
(tert-^h^*K-;W -5, 7->?tFPtfOD [3, 4-d] E 

U5i?>-2-^;W -n 2 - [ (5 -^dd-t >F-;u- 2 -^f 

;w - 1, 2-->^n^\4 i iJ->> > T^>^&^'ft:-&#?^feo 

'H-NMR (DMSO-d a ) 6:1. 40-1. 55 (2 H, m), 1.5 
5-1. 75 (4H, m) , 1. 8 0-2. 0 5 (2H, m) , 2. 98 (3 
H, br. s) , 4. 28 (2H, br. s) , 4. 65 (4H, br. s) , 
7. 14-7. 20 (2H, m) ; 7. 41 (1H, d, J = 8. 8Hz), 
7. 69 (1H, d, J=2. 0Hz) , 8. 17 (1H, d, J = 6. 9H 
z), 8. 65 (1H, d, J = 8. 3Hz), 8. 93 (1H, s), 11. 
73 (1H, br. s), 11. 82 (1H, br. s). 
MS (FAB) m/z : 45 3 (M+H) + . 

C^»J9 6] (±) -cis-N 1 - [ (5-^Dn-T>F— )V-2— 1 )V) 
<ti)\,i&-)V\ — N 1 , N 2 -i?^^-N 2 - [ (5-PWP-4, 5, 6, 7- 
rh^kKD^/D [5, 4-c] t!U> ? >-2-^;W - i, 




5-*3VU-4, 5, 6, 7-^rh^t KD^Tl/O [5, 4-c] eU5^> 
-2-i3)^>m 'J^Al (6 5 3mg) ^DO^^XlOml) 
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mm&ffiEETlzm&Lfco m2tz#an*)U& (1 5ml) £fln*., mttt- 
)V (7ml) , N, N-y^fJV*M7Sb* muZ.. 6 5 "CT? 41^181 

mwistz. »«E*«ffiT«*u mz\z c±) - c i s-n 1 - c u-^>-t? 

>h-ju-2 — r;u) *;v*n;w -n 1 , n 2 - 

2-~y^U^1j->^TS.> (8 4 7mg) <Dz?trnu*?>iz 

\zw>t ommm^mm (i4mn ^mv-mmwvft. kf&miz 

^- (^nn^^> : ^^y~;l/=4 7 : 3) tiSlfc. «-5nfc**N&B 

domi) izmmL. Tmaajwj* osmg) 

: **y-)l=4 7 : 3) T^bfcO^, #&nfc»SJtfiBfl:£$?* n 
□ (5ml) liMx^;-;i,ii (52 8m 1) SriDA 

fc. K«X3S>I/&inA*J«£MEETfcSSU mm%&® (2 6 7mg) £££ 

*H — NMR (DMSO-d 6 ) 6 : 1. 5 9 -2. 0 7 (8H, m) , 2 . 8 
2 (3H,m), 3. 07-3. 48 (1 0H, m) , 4. 26-4. 50 (2 
H, m) , 4. 94 (1H, s) , 5. 2 7 (1H, br. s) , 6. 61 (1 
H, s) , 7. 13 (1H, d, J = 8. 6Hz) , 7. 43 ( 1 H, br. 
s), 7. 57 (1H, s), 11. 25 (1H, br. s), 12. 90 (1 
H, br. s ) . 

MS (ESI) m/z : 5 0 0 (M + H) + . 
mffiM9 7] (i)-cis — N 1 — [ (5-^PD-f >K-;P-2— <;U) 
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— N 2 — [ (4, 5, 6, 7-f h7tHn?7 v /D [5, 4- 

c] tfu^>-2— -r;w #;w^jw -i, 2-^n^u->e^7=> % 



CI 




HJg0tJ2 «h|^^<D^-e, (±) -c i s-N- C (5-i?an^>h , -jv 
-2-t)V) -l, 2-^oa^>^75> *fi&4S£5- 

(tert-^h^iH-JW -4, 5, 6, 7-f b^tHoWa 

[5, 4-c] fcf'J> ? >-2-*;i/^>^ 'Jf^Aifci^IIM^ife. 
'H-NMR (DMSO-d 6 ) 5:1.39-1. 5 2 (2H, m) , 1. 6 
2 (4H, br. s) , 1. 8 6-2. 0 9 (2H, m) , 3. 03 (2H, b 
r. s), 3. 40-3. 47 (2H, m), 4. 17-4. 32 (2H, 
m) , 4. 44 (2H, s) , 7. 15 ( 1 H, s) , 7. 17 ( 1 H, dd, 
J = 8. 6, 2. 0Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 71 

(1H, s) , 8. 10-8. 15 (1H, m) , 8. 40-8. 47 ( 1 H, 
m), 9. 69 (2H, br. s), 11. 85 (1H, s). 
MS (FAB) m/z : 45 8 (M + H) + . 

LMmm9 8] (±) -cis — N 1 — [ (5-i/OD>f>K-;i'-2-'f;W 
t})V#—)Vl -N 2 — [ (5 -X^;i/-4, 5, 6, 7-^h^fc Ko^T^D 

t5, 4-c] t£U^>-2—r;» j&;w$-;M - 1, 2 -->^a^-y->^ 

7 
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CI 




0 H 



mMM5 2 tm&OXfcV, (±) -cis-N 1 - [ (5-^nn-f>F- 
;i/-2— i)V) #;i/3tf-;Kj -n 2 - [ (4, 5, 6, 7— fh^tHoW 
a [5, 4-c] tru>?>-2 — r;w -l, 2-->^D^-y-> 

X H— NMR (DMSO-d 6 ) 6:1. 31 (3H, t, J = 7. 1Hz) , 
1. 45 (2H, br. s) , 1. 62 (4H, br. s) , 1. 82-2. 1 
0 (2H, m) , 3. 00-3. 52 (5H, m) , 3. 71 (1H, br. 
s) , 4. 15-4. 50 (3H, m) , 4. 6 8-4. 8 2 (1H, m) , 
7. 15 (1H, s) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 41 (1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = 2. OH 
z ) , 8. 14 ( 1 H, br. s), 8. 36-8. 55 ( 1 H, m) , 11. 
3 2 (1H, br. s) , 11. 8 6 (1H, s) . 
MS (FAB) m/z : 4 8 6 (M+H) + . 
CaBfi«9 9] (±) -cis — N 1 — [ (5-^DD-f>Ml/-2-'f;i/) 
-N 2 - [ [5- (2-*h*~>X^;» -4, 5, 6, 7— rh 
7tHDf7\/D [5, 4-c] l£U5»-2-> fM *;WfcyW -1, 2- 



0 n 

H^5 2t^O^T, (±) -cis-N 1 - [ (5-^PD-T>K- 
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;U-2-f;W — N 2 — [ (4, 5, 6, T-rh^kHD^/ 

o [5, 4-c] tru> ? >-2— r;w -i, 2-^p^it-> 

'H-NMR (DMSO-d 6 ) 5 : 1. 44 (2H, br. s) , 1. 62 
(4H, br. s) , 1. 85-2. 10 (2H, m) , 2. 76-3. 21 
(6H, m) , 3. 28 (3H, s) , 3. 64 (2H, br. s) , 4. 00 
-4. 52 (4H, m) , 7. 14 (1H, s) , 7. 17 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 70 (1 

H, d, J = 2. 0Hz), 8. 08-8. 20 (1H, m), 8. 36-8. 
4 8 (1H, m) , 11. 84 (1H, s ) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 

[*Jfc#|l 00] (i) -cis-N 1 - [ (5-^nn<>H-jl/- 2--T 
;v) -n 2 - [ (5-* h^ti)V^)V^)V- a, 5, 6, i 

-rb^bHnWn [5, 4-c] fcfU>>>-2 — f;W - 

I, 2 ->'^n'vH7->^T^> 



§H»J5 2t|^i^T, (±) -c is-N 1 - [ (5-^DP-f>h- 
)V-2--()V) %)Vtf=.)Vl -N 2 - [ (4, 5, 6, 7— ^ h ^ k b'D^TV 

o [5, 4-c] t?y^>-2— r;w *;w«^w -1, 2-^u^d-> 

'H-NMR (CDC 1 3 ) 6:1. 52-1. 98 (7H, m), 2. 17 
(1H. br. s) , 2. 87-3. 10 (4H, m) , 3. 49 (2H, 
s) , 3. 76 (3H, s) , 3. 93 (1H, d, J = 15. 4Hz) , 3. 



CI 
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99 (1H, d, J = 15. 4Hz) , 4. 22 ( 1 H, br. s) , 4. 45 
(1H, br. s) , 6. 86 ( 1 H, d, J = l. 2Hz) , 7. 18 (1 

H, dd, J = 8. 8, 2. 0Hz) , 7. 33 ( 1 H, d, J = 8. 8H 

z) , 7. 58-7. 6 3 (2H, m) , 7. 87 ( 1 H, br. s) , 9. 8 

8 (1H, br. s) . 

MS (FAB) m/z : 5 3 0 (M+H) + . 
L^mmi 0 1] (±) -cis-N 1 - [ (5-i7UU-i >H-;P- 2 — r 

;W -n 2 - [ (5 — rv^oii;p-4, 5, 6, 7-fh7tH 

o^T\/n [5, 4-c] tru> ? >-2— r;w 5t7;i/#-;w -1, 2->-^n 



mMM4 5 £|HM$©;fr$*T, (±) -c i s-N 1 - [ (5-^DDOh* — 
;P-2— i)V> — N 2 — [ (4, 5, 6, 7-^h^fc HD?7^ 

o [5, 4-c] fc!US*>-2— r;M -1, 2-5/*n>v*U-> 

1 H — NMR (DMSO-d 6 ) 6:1. 18 — 1. 73 ( 8 H, m) , 1.8 
1-2. 10 (2H, m) , 2. 97-3. 16 (1H, m), 3. 20-3. 
41 (2H, m) , 3. 52-3. 80 (2H, m), 4. 19-4. 31 (2 
H, m), 4. 34-4. 77 (2H, m), 7. 17 (1H, s), 7. 18 

(1H, dd, J = 8. 8, 2. 0Hz) , 7. 42 (1H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = 2. 0Hz) , 8. 15 (1H, br. s) , 
8. 28-8. 51 (1H, m), 11. 31 (1H, br. s), 11. 86 

(1H, s) . 
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MS (FAB) m/z : 5 0 0 (M + H) + . 

[HJS0t.ll 02] (i) -cis-N 1 - [ (5-^D0OHh2 — ( 
)V) — N 2 — [ [5- (2. 3, 5, 6-fb7t FD-4H-bf 

7>-4—f;W -4, 5, 6, 7-fh7t Ka^Tl/D [5, 4-c] tfU 




mi&M4 5£mm(D%8i-^ c±> - c is-n 1 - c (s-^ddok- 

;w-2 — f;W — N 2 — [ (4, 5, 6, 7 -^h^t KnfTy 

n [5, 4-c] 2— r;w) #;i^-;p] -i, 2-->^o^\^> 
>>y 5 > h7kh*P-4H-tf^>—4-^->^ S«j©ffr&<& 

L H-NMR (DMSO-d e ) 6:1.30-3. 5 6 (1 9H, m) , 3. 
70-4. 01 (3H. m) , 4. 17-4. 30 (2H, m) , 4. 32- 
4. 80 (1H, m) , 7. 15 (1H, s), 7. 17 (1H, dd, J = 
8. 6, 2. 0Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 71 (1 
H, d, J=2. 0Hz) , 8. 14 (1H, br. s) , 8. 39 (1H, b 
r. s) , 11. 8 4(1 H, s) . 
MS (FAB) m/z : 5 4 2 (M + H) + . 

C^fiSflll 03] (±) -cis-N 1 - [[5 - [2- (tert -^h=¥-> 
#;M?-;ut^/) x^;i/| -4, 5, 6, 7 -"rh^tVu^TVu [5, 4 
-c] tfUv ? >-2— f;i/| *;vjJ5-;v] -n 2 - [ (5 -^on-o 
2— f;i/) - l, 2-yi'0'\+tr>^75> 
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o H 



mffiM4 5 izmMOjjfe'Z, (±) -cis-N 1 - C(5-^DP-T>K- 
)V-2— ()V) ft)Vtf-M — N 2 — [ (4, 5, 6, 7-rh7tKof77 

u [5, 4-c] tru^>-2— f;W -l, 2-^^D^th> 

^T5> ^m^irXN- (t e r t -?h*i/tl)V7$-)V) T5/T-fehT 
JPft K(J. Org. Chem. , 1 988f, 5 3t, 3 4 5 7 K) 7$>SM 

1 H — NMR (CDC 1 ,) <5:1. 44 (9H, s) , 1. 54-1. 98 
(7H, m), 2. 10-2. 2 0 (1H, m) , 2. 74 (2 H, br. 

s) , 2. 92 (4H, br. s) , 3. 34 (2H, br. s) , 3. 84 
(2H, br. s) , 4. 21 ( 1 H, br. s) , 4. 45 (1H, br. 

s) , 6. 86 (1H, s) , 7. 19 ( 1 H, dd, J = 8. 8, 2. OH 

z) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 5 7-7. 6 3 (2H, 

m), 7. 81 (1H, br. s), 9. 66 (1H, br. s). 

MS (FAB) m/z : 6 0 1 (M + H) + . 
i^Mmi 0 4] (±) - cis — N 1 — [ [5- (2-75;xfJl/) -4, 

5, 6, 7-rh7kHn^7yD [5, 4-c] tfU> 5 >-2— OKI #;M? 

-N 2 — [ >h-jw-2-' f;W -l. 2- 
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(±) -c i s-N 1 - [ [5- [2- (tert -7h3ri/*l)Vtf—)VT$. 
J) -X.J-M -4, 5, 6, 7-fh7kHD?7yn [5, 4-c] k!U^> 
-2-^)V\ — N 2 — [ (5-i7DD^f>MV-2- i)V> 

i£~)V\ -1, 2-^D^t>i;75> (4 5 0mg) ^OD^> 
(5ml) fc»#U X^/-;Mt«S?Dtttt (30ml) SlomtliHW 

jgft^J (3 6 7mg) &aaitft*aKH#tUT#fc. 

*H — NMR (DMSO-d e ) 6 : 1. 3 8- 1. 5 0 (2H, m) , 1. 6 

1 (4H, br. s), 1. 85-2. 08 (2H, m) , 3. 00-4. 62 

(12 H, m), 7. 14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 
2. OHz) . 7. 41 (1H, d, J = 8. 8Hz) , 7. 69 (1H, d, 
J = 2. OHz) , 8. 12 (1H, d, J = 6. 6Hz) , 8. 15-8. 6 
8 (4H, m) , 11. 8 5 ( 1 H, s) . 
MS (FAB) m/z : 5 0 1 (M + H) + . 

[ftltMl 0 5] (i) - cis-N 1 - [ (5-^0 0-f>h--;V-2- i 
)V) %)\,i$-)V\ — N 2 — [ [5- [2- (^^>XM^I/75/) X^;W 
-4, 5, 6, 7-fh7kFD?7yn [5, 4-c] fcf U *J>- 2 — OP] 

-l, 2-i^i7U^\^>-JT^> mstSL 



(±) -c i s-N l - [ [5- (2-75;x^;W -4, 5, 6, 7 — x 
h5kHD?7 4 /n [5, 4-c] \± U 2 — f ;w] *;i/^;u] — N 2 — 
C >h-;i^-2— *;i/jj?x;W -1, 2 -^o^it-> 

>?75> gOHft (HOmg) *b!US» (3ml) lci»*U itft* * >X 
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;M>-;p (3 0m 1) fcJnAifc©^ KJfcm&ME.T&m 
U »;£K:s?*DO**> : 8 5 : 1 5 ©«£7K£;&D*#*£Jife 

;p=i o o : 3) KJcDiWSiu iwfifittftjtsfifc. cn^i^ig 
( o . 3mi) u »«*«ffiTiiirr 5 twmt^m ( 6 3 m g ) 

a H-NMR (DMSO-d 6 ) <5 : 1. 3 8- 1. 5 0 <2H, m) , 1 . 5 
5-1. 70 (4H, m) , 1. 8 6-2. 0 5 (2H, m) , 2. 97 (3 
H, s), 3. 02-3. 25 (2H, m), 3. 30-3. 60 ( 5 H, 
m) , 3. 7 8 (1H, br. s) , 4. 18-4. 3 0 (2H, m) , 4. 4 
5-4. 86 (2H, m) , 7. 14 ( 1 H, s) , 7. 16 (1H, dd, J 
= 8. 8, 2. 0Hz) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 41 

(1H, br. s) , 7. 69 (1H, d, J = 2. OHz) , 8. 09 (1 
H, br. s), 8. 43 (1H, br. s), 11. 18 (1H, br. 
s), 11. 82 (1H, s). 
MS (FAB) m/z : 5 7 9 (M+H) + . 

IMffiMl 0 6] (±) -cis-N 1 - [ (5 ->7UU^y\z — )V- 2 — ( 

M — N 2 — [ [5- [2- (* h*i^;v#n;U7sy) X5P 

;H -4, 5, 6, 7-rb7tFPf7yn [5, 4-c] t!U> f >-2 — f 

;p] *ji/^x;v] -l. 2-^n^ir>^75> 




(±) -c i s — N 1 — [ [5- (2-75/X5PJU) -4, 5, 6, 7 — y- 
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h7tKnf7yn [5, 4-c] Wi?>-2—fM #;p#x;i/i -N 2 — 
[ (s-^PD-f >H-;p-2— f;w -1, 2 -i/Zu^^y 

V7S.> mmm. (14 4mg) *WV> (3m 1) fc*#U hUx^KT 
S> (138/il) Srin^-fc©^, MTS^lfc. CCD^JC, 
)V (2 0 At I ) ^^-tT^h^t KD77> (1ml) }:bij*7y> (4 9 
mg) *^TW«EU«:«HR*aSiaT?i(fTbll^M««iLfc. &j£3&£MJETi& 
JHIU »SK:2>#nD*^> : *?J-)V=9 : 1 fc^«Pb**iPAT^Lfc 

U JI$^>U*yM7A^PTb^77^- (^nn^^> : ;i/ 
= 100:3) iCkDHRU &£?fr»ft£#7£. Htl* 1 (0. 2 

ml) fcJKiSU ^*^T«mrr<5i:SSYk:^ (6 0rag) *»«fi?a« 

*H— NMR (DMSO-d 5 ) (5:1.38-1. 5 0 (2 H, m) , 1 . 6 
1 (4H, br. s) , 1. 8 5-2. 0 4 (2H, m) , 2. 80-3. 49 
(8H, m) , 3. 5 2 (3H, s) , 3. 6 2-4. 9 1 (4H, m) , 7. 
14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. OHz) , 7. 3 
7 (1H, br. s) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 70 (1 
H, s), 8. 11 (1H, d , J = 6 . 8Hz), 8. 40 (1H, br. 
s), 11. 05 (1H, br. s), 11. 82 (1H, br. s). 
MS (FAB) m/z : 5 5 9 (M + H) + . 

mmmi 07] (±) - c i s -n 1 - c [5- [2- (r-fe^wsy) x 

3-M -4, 5, 6, 7-rh7tHD?7yD [5, 4-c] bf»Jv>-2- 

-f;ki #j^x;i/i — n 2 — [ ;i/-2— r;w) #;w#x 

;W -1, 2-->i7D'\^-tr>i?T$> 
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(±) -c i s — N 1 — [ [5- (2 -T5 7X5Pjl/) -4, 5, 6, 7 — r 
h7tKaf77n [5, 4-c] krUv?>-2— OV1 tUVtf-M — N 2 — 
[ (5-^PD-r>H-;U-2— f;i/) t>)\,#-)V\ -1, 2-->#0'\=Hf-> 
y'75> OOrag) £N, N-^^^MMTS H (3ml) \zm 

«?U MJX^;i>75> (65tfl) , ftTkBHg (22tfl) ^SD^.fe©^, & 

77^- (^OD/^> : *<?;-)V=l 0 0 : 3) fc«fcD«f«U 
#»Sf£#fc. £*l£lgl5£i&B& (0. 3ml) Iciill, ^*MffiT«STr« 
&M4b6* ( 7 3 m g ) £ LTffc. 

'H-NMR (DMSO-d a ) <5 : 1. 3 9- 1. 5 2 (2H, m) , 1 . 5 
4-1. 70 (4H, m) , 1. 83 (3H, s) , 1. 8 4-2. 0 6 (2 
H, m), 3. 02-3. 87 (8H, m) , 4. 16-4. 32 (2H, 
m) , 4. 40-4. 5 2 (1H, m) , 4. 7 8-4. 8 8 (1H, m) , 
7. 14 (1H, s) , 7. 16 (1H, d, J = 8. 6Hz) , 7. 40 (1 
H, d, J=8. 6Hz) , 7. 70 (1H, s), 8. 07-8. 17 (1 
H, m) , 8. 22-8. 30 ( 1 H, m) , 8. 38-8. 52 (1H, 
m) , 11. 14 ( 1 H, br. s), 11. 8 3 ( 1 H, s). 
MS (FAB) m/z : 54 3 (M+H) + . 

mmmi os] (±) -cis-N 1 - [ (s-^oa-r >K-;u-2--r 

)V> *)V#-)V] — N 2 — [ [5- (2-tFD^>I^W -4, 5, 6, 7 
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-f h7bKDWa C5, 4-c] KU3?>-2— tM i3)\s#—M - 
1, 2-i/!7U^*ryr>i?T^> 



mmms 2 £mm<Djm"c* <±) -cis -n 1 - [ cs-^ppok- 

)V-2— -N 2 - [ (4, 5, 6, h^tHP^TV 

p [5, 4-c] fcrus»-2-<;w #;w?:i;w -1, 2-->^p'\=h*-> 

'H-NMR (DMSO-d 6 ) 6 : 1. 3 7- 1. 6 9 (6H, m) , 1. 8 

6- 2. 03 (2H, m) , 2. 54-2. 61 (2H, m) , 2. 75-2. 
86 (4H, m) , 3. 5 2-3. 5 9 (2H, m) , 3. 75 (2H, s) , 
4. 47 (1H, t, J = 5. 4Hz) , 7. 12 ( 1 H, s) , 7. 16 (1 

H. dd, J = 8. 8, 2. 0Hz) , 7. 40 (1H, d, J = 8. 8H 
z) , 7. 70 (1H, s), 8. 05-8. 13 (1H, m), 8. 2 8- 
8. 35 (1H, m) , 11. 78 (1H, s). 

MS (FAB) m/z : 5 0 2 (M+H) + . 

mmmi 09] (±) -cis -n 1 - c (5-^000^-2-^ 

M fj)Vi£—)Vl — N 2 — [ [5- O-tHD^DW -4, 5, 6, 

7- Th7kHD?7yD [5, 4-c] \ZV5»-2-~*M 13)I#~M - 

I, 2-y^DA+t>^75> ig&M 
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Mffims 2tl^i©W, (±) -cis-N 1 - [ 
)V-2— i)V) *;Wfc:;W — N 2 — [ (4, 5, 6, 7-f h5k Kaf77 

p C5, 4-c] eys?>-2— f;w -l, 2-^d^u-> 

l H — NMR (DMSO-d 6 ) 6:1. 45 (2H, br. s) , 1. 56- 
1. 71 (4H, m) , 1. 87-2. 10 (4H, m), 3. 05-3. 55 

(7H, m) , 3. 7 0-3. 8 0 (1H, m) , 4. 19-4. 32 (2H, 
m) , 4. 4 0-4. 5 0 ( 1 H, m) , 4. 7 4-4. 8 4 (1H, m) , 
7. 12-7. 20 (2H, m) , 7. 41 (1H, d, J = 8. 8Hz), 
7. 70 (1H, s), 8. 08-8. 16 (1H, m) , 8. 40-8. 51 

(1H, m) , 10. 98 (1H, br. s), 11. 82 (1H, s). 
MS (FAB) m/z : 5 1 6 (M+H) + . 

[^JSflll 10] (±) -cis-N 1 - [ (5-^no<>H-Jl/-2 — f 
)V) — N 2 — [ (5-^;P-4, 5, 6, 7-fh7tFDf7 

i/p [5, 4-c] fc!US?>-2 — f;w *;i/#-;p] - 1, 2-^p^if 




^lJ6fll5 2tHiO^T, (±) -c i s-N 1 - [ (5-^on-r>H— 
)V-2— f;W -n 2 - [ (4, 5, 6, 7-rh7kHn^7y 

P [5, 4-c] KUS?>-2— OM -1, 2-S/*D«'V*U-> 

'H-NMR (DMSO-d 6 ) 6:0. 88 (3H, t, J = 7. 2Hz) , 
1. 20-1. 70 (1 0H, m) , 1. 87-2. 05 <2H. m) . 2. 5 
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5-3. 40 (8H, m), 4. 16-4. 30 (2H, m), 7. 13 (1 
H, s) , 7. 16 (1H, d, J = 8. 8Hz) , 7. 40 (1H, d, J = 
8. 8Hz) , 7. 69 (1H, s) , 8. 05-8. 14 (1H, m) , 8. 
35 (1H, br. s), 11. 81 (1H, s). 
MS (FAB) m/z : 5 1 4 (M+H) + . 

i^mmi 11] (±) -cis-N 1 - [ (5-^DD-f >F—)V-2--1 
)V) *J)V#-)V\ — N 2 — [ (5— fV^;U-4, 5, 6, 7-fh7hFD 
[5, 4-cJ tfUS?>-2— ow ^;i/3j?-;H -1, 2-^*13^ 



^»J5 2i^©^j£l?, (±) -cis-N 1 - [ (5-^DP<>H- 
;i^-2— <;W fDVtf-M -N 2 - [ (4, 5, 6, r-fh^tKD^Tl/ 
n [5, 4-c] eus>>-2— f;W -l, 2->^o'\*tJ-> 

1 H — NMR (DMSO-d 6 ) 5:0.80-1. 0 5 <7H, m) . 1. 3 
8-1. 50 (2H, m) , 1. 54-1. 7 0 (4H, m) , 1. 89-2. 
0 2 (2H, m) , 2. 5 2-3. 7 7 (8H, m) , 4. 18-4. 3 1 (2 
H, m), 7. 17 (1H, dd, J=8. 8, 2. 0Hz), 7. 40 (1 
H, d, J = 8. 8Hz), 7. 69 (1H, s), 8. 05-8. 13 (1 
H, m), 8. 27-8. 53 (lH.m), 11. 81 (1H, s). 
MS (FAB) m/z : 5 1 4 (M+H) + . 

[^6£0»J112] (±)-cis-N 1 -[(5-7W-4, 5, 6, 7- 
fh^tHDfjyD [5, 4-c] tf'J^>-2— i)V) 1])V&~)V\ — N 2 



CI 
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- [ )V-2-^)V) -1. 2-z/t7W\tt 

CI 




(±) -c i s-N 1 - [ >K-;i/-2-' t )V) %)W£=.)V] 

-N 2 - [ (4, 5, 6, Kn^Tl/n [5, 4-c] tTU> ? >- 

2— f;w - i, 2 P'vHJ-^r^ > &m&(ioo 

mg) £N, N->?/f F (3ml) fc»#U HJX^;P75> 
(8 4^1) , «S7K@^m (29/il) *jbO*.fc©-&, ^ffi-e3NrKiti^Ufe. R 

100:3) \z&K*mmv. wmtt&® (8 6mg) &m£&mmmiiVT& 

2 H-NMR (CDC 1 3 ) 6:1. 52-1. 85 (5H, m), 1. 91 
(2H, br. s) , 2. 10-2. 28 (4H, m) , 2. 77-3. 00 
(2H, m) , 3. 7 0-4. 0 0 (2H, m) , 4. 19-4. 38 (1H, 
m) , 4. 45 (1H, br. s) , 4. 6 8-4. 9 9 (2H, m) , 6. 8 
5 (1H, s), 7. 17-7. 22 (1H, m) , 7. 30-7. 39 (1 
H, m), 7. 50-7. 84 (3H, m) , 9. 72-10. 05 (1H, 
m) . 

MS (FAB) m/z : 5 0 0 (M+H) + . 

[^JSflll 13] (i) -cis-N 1 - [ (5 -^DOOK— )V- 2 --f 
)V) *)\,i£—)V\ — N 2 — [ (5-^^>X;i/*-;P-4, 5. 6, 7 -y^h? 
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kFnf7!/D [5, 4-c] tfU> J >-2— i )V) t))Vi£~)V] -1, 2-~> 



(±) -c i s-N 1 - [ (5-^DD-f>K-;l/-2-^) #;p#-;Kl 

— N 2 — [ (4, 5, 6, 7-f h^kHD^J^/n [5, 4-c] tfU> ? >- 

2— r;w) -i, 2-~>^D^\^it>> f T^> lildoo 

mg) £t:U^> (3ml) fcjgfllU hUX^;i/75> (16 8^1) Wc* 
(48^1) Srftl^7cO^> ^M"e--l!fcfl£#U;fc. KJ&m&ffiEE 

tth'j^A^itfc. mm^msrf^m^h, ^fc^u^y^^A^a 

7b^77^f~ (^no/^^^^z-^ioo : 1) KJ;D*it§5U ^ 
Mft^ (7 9mg) ^^tfiMStbTffc. 

X H — NMR (CDC 1 8 ) 6:1. 50-1. 82 ( 5 H, m) , 1. 90 
(2H, br. s), 2. 13 (1H, br. s), 2. 89 (3H, s), 

2. 91-2. 98 (2H, m) , 3. 6 0-3. 7 0 (2H, m) , 4. 30 
(1H, br. s) , 4. 44 (1H, br. s) , 4. 58 (2H, s) , 

6. 87 (1H, s) , 7. 19 (1H, d, J = 8. 8Hz) , 7. 34 (1 

H, d, J = 8. 8Hz) , 7. 61 (3H, br. s) , 9. 91 (1H, b 

r. s) . 

MS (FAB) m/z : 5 3 6 (M + H) + . 

immmi 14] (±) - c i s-n 1 - c (5 - > f-k- 2 —t 

)V) fi)Vtf—)l] — N 2 — [ (5-*^;U-4, 5, 6, 7-fh7tHof7 
VP [5, 4-c] KUS?>-2— <f;M -1, 2-S^D'v^- 
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>^75> mmm. 




nmM6 tmmvjim-z. c±> -c i s-n- c {s-^^-a, 5, 

6, 7-fh7t Kn^yn [5, 4-c] tru>>>-2 — f;w 

;W -1, 2-^DA^>i?75> *gmmt5-^5 1 ;i/-l'>H-JP-2- 

'H-NMR (DMSO-d 6 ) 5: 1. 35-1. 50 (2H, m), 1. 5 
0-1. 80 <4H, m) , 1. 8 5-2. 0 7 (2H, m) , 2. 36 (3 
H, s) , 2. 88 (3H, s) , 3. 12 (2H, br. s) , 3. 53 (2 
H, br. s) , 4. 15-4. 30 (2H, m) , 4. 3 0-4. 8 0 (2 
H, br) , 7. 00 (1H, dd, J = 8. 4, 1. 5Hz) , 7. 05 (1 
H, d, J = l. 5Hz) , 7. 30 (1H, d, J = 8. 4Hz) . 7. 38 
(1H, s) , 8. 00 (1H, d, J = 7. 3Hz) , 8. 43 (1H, b 
r. s), 11. 45 (1H, br. s), 11. 49 (1H, br. s). 
MS (FAB) m/z : 4 5 2 (M+H) + . 

mmmi l 5] (±) -c i s -N 1 - [ (6-^nn-4-hh'n^7"7 
*\s>-2 — f;W -N 2 - [ (5-^^-4, 5, 6, 7 -7 1 

h^kFD^/n [5, 4-c] tfU^v-2— r;W -1, 2 




0 
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mmM6 ±mm<D-%&'z, (±) - c i s -n- c (s-*^)v-4, 5, 

6, 7 -fh7fc FD^yyD [5, 4-c] EUi?>-2— <;W 

M -1, 2-^D^f>^75> ^m^ < h6-^DD-4-kKD^r'> 

X H — NMR (DMSO-d 6 ) 6 : 1. 44- 1. 6 3 (6H, m) , 1 . 9 
8-1. 99 (2H, m), 2. 87 (3H, s), 3. 08 (2H, br. 
s) , 3. 52 (2H, br. s) , 4. 22 (2H, br. s) , 4. 74 
(2H, br. s) , 7. 26 (1H, s) , 7. 5 5 - 7. 5 7 ( 1 H, 
m), 7. 82 (1H, s), 7. 99 (1H, d, J = 9. 0Hz), 8. 1 
0 (1H, s), 8. 22 (1H, d, J = 5. 9Hz), 8. 49 (1H, b 
r. s), 10. 65 (1H, s), 11. 33 (1H, br. s). 
MS (FAB) m/z : 4 8 5 (M + H) + . 

mmmi iei (±) -cis-N 1 - c (6-^nn<$^; ti, 2- 

a] fcfUe?>-2— t)V) j3)\,tf~)V] — N 2 — [ (5-*3\>P-4, 5, 6, 
7-^h^h Fn^TVn [5, 4-c] fcfU^>-2 - 
1, 2-->^a^-tf>^T5> 




6-^pn-r5^V [l, 2-a] tfUv f >-2-^;^>^ i?JH7f 
;!>■ 1-500123) (1 5 0mg) $fh7kKD77> (4 

ml) fcJg#U 7k (1ml) ^ct^TKm-fbU^^A (1 8mg) £^$&T;bn* 
1 B#M!fcf*Lfc. BUfcm&MKTFmmV, 8«fiD6-^nD-f^; [1. 2- 

a] tr us»- 2 -#;i/#>@i D3^A&£f§&. £n£N, n-5?^^;p* 

iVA7SK (4. Oml) l:il)5fb, (±) - c i s -N- [ (5 
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4, 5, 6, 7— fh^tFDWa [5, 4-c] \£V&>-2-'(M * 

-l, 2-^o^>e;7S> msm (2 3 2mg) , l -t 

*U**s1>VVVTV-)Vljm® (180mg) , 1- (3 -iS^JVTS. 
J~?u\i)V> - 3 _ x ^;W*^#S?-f 5 H &gg& (2 5 6mg) , cfccfctfr-U 

x^;i/7s> (3 7 i/i i) *mm?tia&3Bm&&istto sM^teTM 

a**>: 7-feh>: **/-JW=5 : 5 : 1) T*ft£lU d 
Tmmik&W (2 2 4mg) $TO@fttbTHfc. 

*H— NMR (DMSO-d 6 ) 0:1. 35-1. 51 (2H, m) , 1. 5 
1-1. 70 (4H, m) , 1. 8 6-2. 0 5 (2H, m) , 2. 87 (3 

H, s), 3. 00-3. 15 (1H, m), 3. 15-3. 30 (1H, 
m), 3. 35-3. 50 ( 1 H, m) , 3. 44 (1H, br. s), 3. 6 
5 (1H, br. s) , 4. 10-4. 32 (2H, m) , 4. 32-4. 45 

(1H, m), 4. 58-4. 7 0 (1H, m) , 7. 60-7. 70 (1 H, 
m), 7. 75 (1H, d, J = 9. 5Hz), 8. 50-8. 6 0 (2 H, 
m). 8. 60-8. 70 (1H, m) , 9. 08 (1H, d, J = 15. 9H 
z), 1 1. 75-11. 98 (1H, br). 
MS (FAB) m/z : 4 7 3 (M + H) + . 

[ftfflfflll 17] (±) -cis-N 1 - [ (5 -£nm-f >K— 2 — f 
)V) — N 2 — [ (5-*^;i/-4, 5, 6, T-fh^tFo^ 

Vu [5, 4-c] trys^>-2— f;w #;p#n;t/i -4-->^p^ir>- 

I, 2-y75> igUig 
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MMM2 tmUO^m-?. (±) -c i s-N- [ 
-2— i)V) tiJ\,tf-)l] -4-v-^P^-fe>- l, 2-y75>^5-^5 1 
;w-4, 5, 6, 7-fh7k Kn^yn [5, 4-c] tfU> 5 >-2-^;i/ 

'H-NMR (DMSO-d.) 5 : 2. 4 3-2. 3 4 (m, 4H) , 2. 5 
0 ( s , 3H) , 3 . 11 (in, 2 H) , 3 . 4 2 (m, 1 H) , 3 . 6 5 

(m, 1H) , 4. 2 0 (m, 1H) , 4. 3 0 (m, 2H) , 4. 6 4 (m, 
1H) , 5. 66 (s, 2H) , 7. 02 (s, 1 H) , 7. 15 (dd, 1 
H, J = l. 5, 8. 8Hz) , 7. 39 (d, 1 H, J = 8. 5Hz) , 7. 
6 8 (s, 1H), 8. 3 4 (d, 1H, J = 8. 5Hz) , 8. 6 9 (d, 1 
H, J = 8. 8Hz), 11. 72 (s, 1H). 
MS (ES I) m/z : 4 7 0 (M+H) + . 

[3ft»mi8] (1R*. 2S*. 4R*) -N 1 - [ (5-^cm<>K-;P 
-2— i)V) %)Vtf-M [ (5-*^)V- 

4, 5, 6, 7-fh7kKaf7yD [5, 4-c] fcfU S?>- 2 — - OP) # 
-i, 2-^/7D^-y->i?T^> 



COOEt 



— N^_JM H 




0 

(1R*. 2S*. 4R*) — N 2 — (tert-^h^>M#-;W — N 1 — 
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-1, 2-z/>7U'\tt>V7*> (1. 4 0g) £X*./-;W (8ml) \ZM 

mv, mmzxmimM^* ;-)mm u omn ^an*., i2&sra«#b 

fc. MJEET&#E£W£;U (1R*. 2S*. 4R*) — N 1 — [ 

>H-;i/-2— r;w #;m*=jw -4-xh^M-;i/-i, 2—>^n 

^>y75> (1. 2 5g) Sr«^@^i:bT#feo 

*JB0»J2 tm&<Djjfe-Z. ±MZ<D£.!$Mt5-* ; ?)V-4, 5, 6, 7-T-h 
^kKnfJ^n [5, 4-c] trys»-2-#;P#>» 'JW^Sff 

X H — NMR (CDC 1 3 ) 5:1. 29 (3 H, t, J = 7. 1Hz) , 1. 
5 2-1. 8 0 (2H, m) , 2. 0 3-2. 3 7 (4H, m) , 2. 53 (3 
H, s) , 2. 57-2. 71 (1H, m) , 3. 73 and 3. 78 (e 
a c h 1H, each d, J = 14. 4Hz), 4. 08-4. 17 (1 
H, m) , 4. 18 (2H, q, J = 7. 2Hz), 4. 55-4. 65 (1 
H, m), 6. 85 (1H, br. s), 7. 21 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 48 ( 1 H, d, 
J = 7. 6Hz) , 7. 63 (1H, d, J = 2. 0Hz) , 7. 98 ( 1 H, 
d, J = 7. 6Hz) ,9.30 (1H, s) . 
MS (ESI) m/z : 544 (M+H) + . 
CH»J119] (IS, 2R, 4S) — N 1 — [ ( 5 — 2? □ D-Y > K — )V—2 
— OV) -tUVtf-M ~ 4 -X h^>#Jl^-;U-N 2 - [ (5-^^;U-4, 
5, 6, T-rh^tHD^/D [5, 4-c] fcfUi?>-2 — (M tl)\>-$ 
—M -1, 2-^O^t>i?7$> 

(IS, 2R, 4S) — N 2 — (tert-7h^>M^-;W -N 1 - 

[ (5-^DD<>Hh2 — r;0 #;i/#x;t/i -4-xh^>M» 

-1. 2-^^D^iJ->^T5> (4. 2g) £x*y-;P (2 5ml) KM 

ml. ^wzxmamm^y—jvmm (ssmo &imz.. 1 immm&is 
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fc. 3teT&g££:@*U (IS, 2 R, 4S) — N 1 — [ (5-^PP-f>F 

u->v>y$> m^m (4. i5 g ) sifia#tbt§fc. 

(IS, 2R, 4S) — N 1 — [ (5-^aa<>H-;i/-2— r;W 
;H -4-xh^->^j;u^zi;i/- l, 2 -^^□^\^i7->> f TS> jfttttt 

(4. 15g) SN. N-5?*^;i/#;i/A75 1« (4 0ml) KSMfU 
T5-^^;i/-4, 5, 6, 7-fh7k KW/P [5, 4-c] tTU> ? > 
-2-tj;M?>& U^CAttt (2. 86g) , l-tHn^^/b'Jjy 
— ;n#3Jtt (l. 72g) , l- (3->>*^;i/:r3y:/nk:;w - 3 -x^ 

f mmm. (2. 1 5 g > £jn*, 3 9»i»ffl»ufc. r^swe* 

^U^M7Ai'n7h^77^- (^ppjfr^A : J — 10 0: 
1) TMSSU flHBfc&Kf (1. 7 1g) &m&7*:)V7yZtlsTm£. 
CaO D -94° (C=l. 0, ^Dn*M) . 

mnmi2oi (ir $ , 2r*, 4s*> -n i - c (s-^dd^^mi/ 

-2— -f;W - 4 -ih+y*M^-N 2 - [ 

4, 5, 6, 7— ^h^tHn^rya [5, 4-c] fc!U3»-2— r;W * 



HJfcflll 1 8 iRI«l©^*Tf, (1R*. 2R*. 4S*) — N 2 — (tert 

-yy^ti)V^-)V) — n 1 — c (5-^ppoh-;u-2— r;u) 

-4-xh^->*;i/ji?-;i/- l, 2 -<>^p^it>^T$>$rlSfom^ 
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jL?/-)mm-emwvrc<D*>, s-pwu-4, 5. 6, 7 -^f^bFn^ 

TVU [5, 4-c] kfUv f >-2-^;i/#>^ U^tfA&fctt&Sii-T, 9 

'H-NMR (CDC 1 3 ) 5:1. 29 (3H, t, J = 7. 10Hz) , 
1. 43-1. 8 6 (3H, m) , 2. 19-2. 35 (2H, m) , 2. 46 

(3H, s) , 2. 45-2. 6 0 (1H, m) , 2. 6 7-2. 8 0 ( 1 H, 
m) , 2. 8 0-2. 9 8 (4 H, m) , 3. 5 8 and 3. 71 (eac 
h 1H, each d, J = 15. 2Hz) , 3. 8 0-3. 9 5 (1H, 
m), 4. 10-4. 40 (3H, m) , 6. 86 (1H, br. s), 7. 1 
4-7. 22 (1H, m) , 7. 22-7. 34 (2H, m) , 7. 47 (1 
H, d, J = 6. 8Hz) , 7. 60 ( 1 H, s) , 9. 35 (1H, s) . 
MS (ESI) m/ z : 5 4 4 (M+H) + . 

immmi211 (1R*. 2S*. 4S*) -N 2 - [ <5-*DP-r>F— ;P 

-2— r;i/) -4-* n 1 - [ (5-*^;i 

-4, 5, 6, T-fh^th'D^/n [5, 4-c] KUS»-2--f;M 

^;i/3j^-;i/] - 1, 2-'>^o^-y->>?T$> 



*ttf9 1 1 8 tra»©^T«tT» (1R*. 2S*. 4S*) — N 1 — (tert 

-^h^^;i/^-;i/) — n 2 — [ (5-^od<>mi/-2 — r;w 
-;W - 4 - * 1 , 2 -^o^it-^x^ >£&ftiJ&M 

x^y— ;^^n?5aiiLfc(D^, 5-^^-4, 5, 6, 7-fh7kHo? 
7!/a [5, 4-c] \£Vz?>-2-*)i,tf>m v^^m^^^x. m 




H 



0 
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*H— NMR (DMSO-d 6 ) 6 : 1. 5 5- 1. 8 0 (3H, m) , 1 . 8 
0-2. 20 ( 3 H, m) , 2. 60-2. 75 ( 1 H, m) , 2. 92 (3 
H, s) , 3. 15-3. 30 (1H, m) , 3. 3 0-3. 5 0 (4H, 
m), 3. 57 (3H, s), 3. 55-3. 70 (1H, m) , 4. 20- 
4. 30 (1H, m) , 4. 30-4. 40 ( 1 H, m) , 7. 02 (1H, 
s) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 41 (1H, 
d, J = 8. 5Hz) , 7. 71 (1H, s) , 8. 2 0-8. 3 5 (1H, 
m), 8. 35-8. 45 ( 1 H, m) , 11. 82 (1H, br). 
MS (FAB) m/z : 5 3 0 (M+H) + . 
[5te»«12 2] (1R*. 2S*. 4R*) — N 2 — [ (5-^DD^>Ml. 

-2— OV) %)V#—)V] -4-xh^^*;i/#zi;v-N 1 - [ (5-*^)V- 
4, 5, 6, 7-rh7kHnWP [5, 4-c] b!U S»- 2 —fJW # 
- l, 2 -^^P^\^tj->s?T5> 



^Jfi^J 1 1 8 t^O^T, (1R*, 2S*, 4R*) -N 2 -(tert 
-•7b*ri/*)ltf-)V) [ (5-*3^- 

4, 5, 6, T-fh^tFoWD [5, 4-c] KUS?>- # 
-1, 2-->^D^it>^T$>^ISft^Xi5'y— 

*H— NMR (CDC 1 3 ) <5:1. 29 (3H, t, J = 7. 1Hz), 1. 
8 2-2. 3 0 (6H, m) , 2. 49 (3H, s) . 2. 6 2-2. 7 3 (1 
H, m) , 3. 7 4-3. 8 5 (2H, m) , 3. 8 5 -3. 9 3 (2H, 
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m), 3. 71 (2H, s), 4. 12-4. 29 (3H, m), 4. 4 9- 
4. 59 (1H, m) , 6. 89 (1H, br. s), 7. 21 (1H, dd, 
J = 8. 8and2. OHz) , 7. 32 (1H, d, J = 8. 8Hz) , 7. 
33 (1H, br. s), 7. 41 ( 1 H, br. s), 7. 62 (1H, b 
r. s) , 9. 3 7 (1H, s) . 
MS (ESI) m/z : 5 44 (M+H) + . 
mmmi23l (1R*. 2S*. 4S*) -N 1 - [ (5-^PD-f >k-;u 
-2— -4-* h^>#;i/#:z;i/-N 2 - [ (5-^^;u- 

4, 5, 6, 7-Th5th*nf7 x /n [5, 4-c] KU$?>-2— OM * 




&ffltff!!l 1 8t^i^t, (1R*. 2S*. 4S*) — N 1 — (tert 
-^h^^^;i/2^-;w) -4-^ h^^;i/fc;p-N 2 - [ (5-;*^- 
4, 5, 6, 7— fh5k HD^TVn [5, 4-c] KUS?>-2-' tM % 
-l. 2-->^D^if>^T5>^4^it^^^>^TM 

1 H — NMR (DMSO-d 6 ) 6:1. 6 5 — 1. 80 (3H, m) , 1. 8 
0-2. 10 (2H, m) , 2. 15-2. 2 5 (1H, m) , 2. 55-2. 
70 (1H, m) , 2. 89 (3H, s) , 3. 0 5-3. 2 0 ( 1 H, m) , 
3. 3 0-3. 5 0 (4H, m), 3. 55-3. 65 (1H, m), 3. 62 
(3H, s) , 4. 2 0-4. 3 0 ( 1 H, m) , 4. 3 5-4. 45 (1H, 
m) , 7. 19 (1H, dd. J = 8. S, 1. 2Hz) , 7. 23 (1H, 
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s) , 7. 43 (1H, d. J = 8. 8Hz) , 7. 73 (1H, s) , 8. 0 
3 (1H, d, J = 6. 8Hz) , 8. 73 (1H, d, J = 8. 5Hz) , 1 
1. 8 5 (1H, s) . 
MS (FAB) m/z : 5 3 0 (M+H) + . 
[11^112 4] (IS, 2R, 4R) — N 1 — [ ( 5 -f D D-f > )V- 2 
— OV) )l] -4-* h^^;i/^~;i/-N 2 - [ (5-^5^-4, 

5, 6, 7— fh^hKnWn [5, 4-c] t!U3?>-2— f;W 

-;n -l, 2-^da^u->>?75> &&& 




^JS^Jl 1 8 tTO<D^7?, (IS, 2R, 4R) -N 1 - (t e r t 

h+^jM?-^) -4-^ h*v#;M?-;p-N 2 - [ (5-^^;u-4, 

5, 6, 7-Th7tKDf7yn [5, 4-c] K»J 2 

-l, 2-yi;D^t>y75>!&4^Mv ? ^t>iWlb 
fc©-&, 5-^nD-f>H«-;i/-2-^;^>Mi!iill'&$-i±, «gte<&4&£*t 

l H-NMR (DMSO-d 6 ) <5 : 1. 6 7- 1. 7 6 (3H, m) , 1 . 8 
8-1. 91 (1H, m), 2. 01 (1H, br. s), 2. 13-2. 22 
(1H, m) , 2. 5 2-2. 6 7 (4H, m) , 2. 8 6 (2H, br. 
s) , 3. 04 (2H, br. s) , 3. 33-3. 41 (1H, m) , 3. 6 
1 (3H, s) , 4. 2 2-4. 3 6 (3H, m) , 7. 17-7. 22 (2 
H, m), 7. 42 (1H, d, J = 8. 8Hz), 7. 72 (1H, s), 
8. 00 (1H, d, J = 6. 9Hz) , 8. 68 (1H, d, J = 8. 6H 
z), 11. 80 (1H, s). 
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MS (FAB) m/z : 5 3 0 (MH-H) + . 
[*JS0U2 5] (IS, 2R, 4R) — N 1 — [ ( 5 - y)V^U^ > 

2 — oi>) -4-* h^->*;^zi;u-N 2 - [ (5-^^;w- 

4. 5, 6, 7-fh7kh'DWD [5, 4-c] fcfU^>-2— f;W * 



1 8<!:^0^-e, (IS, 2R, 4R) — N 1 — (tert-^ 

h^^;P^~;U) -4-* h^#;M*-;p-N 2 - [ (5-*^;i/-4, 
5, 6, 7-f h^th'n^/n [5, 4-c] tfU>»>-2— <;W #;wtJ? 

'H-NMR (CD 3 OD) 5:1. 81-1. 90 (3H, m), 2. 09- 
2. 17 (3H, m) , 2. 61 (3H, s) , 2. 6 0-2. 6 3 ( 1 H, 
m), 2. 95 (2H, br. s), 3. 10-3. 12 (2H, m) , 3. 4 
5-3. 49 (1H, m) , 3. 69 (3H, s) , 4. 2 8-4. 6 9 (3 
H, m), 6. 99-7. 0 4 (1H, m) , 7. 16 (1H, s), 7. 29 
(1H, dd, J = 9. 8, 2. 5Hz) , 7. 41 ( 1 H, dd, J = 8. 
8, 4. 6Hz) . 

MS (FAB) m/z : 5 1 4 (M+H) + . 
1 2 6 ] (IS, 2R, 4S) 

[ (5-^;W^-n-r>K-;P-2— f ;w -n 2 - [ (5-p<^;i/ 

-4, 5, 6. r-fh^th'n^/D [5, 4-c] tfUv?>-2-<;P) 




COOMe 
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)V] -1, 2-> 




»Jll8t»^T, (IS, 2R, 4S) — N 2 — (tert-^ 
^t>ffiK7?lItfcO^, 5-pWl/-4, 5, 6, 7-^h^fcKn?- 

tvp [5, 4-c] \zw>-2-t»vi$>m. VT-v&m.tffi&tsit, mm 

'H-NMR (CD,OD) <5 : 1 . 29 ( 3 H, t, J = 7. 1Hz) , 1. 
6 0-2. 34 (6H, m) , 2. 53 (3H, s), 2. 61-2. 68 (1 
H, m), 2. 80-2. 88 (2H, m) , 2. 96-2. 99 (2H, 
m) , 3. 7 5 (2H, s) , 4. 12-4. 14 ( 1 H, m) , 4. 18 (2 
H, q, 1 = 7. 1Hz) , 4. 5 9-4. 6 0 (1H, m) , 6. 86 (1 
H, s) , 6. 9 9-7. 0 4 ( 1 H, m) , 7. 2 7- 7. 3 4 (2H, 
m) , 7. 47 (1H, d, J = 7. 1Hz) , 7. 92 (1H, d, J = 5. 
6Hz) , 9. 13 (1H, s). 
MS (FAB) m/z : 5 2 8 (M + H) + . 
C^Jg^Jl27] (1R*. 2S*. 4R*. 5 S 1 R*, 2 S *, 

4S*. 5R*) -4, 5-t*X (*h*is%)\<tf-)V) -N 1 (£&«N 2 ) - 
[ (5 ^Y-)V- 2 — ()V) i3)Vi£-)V] — N 2 (SfcteN 1 ) - 
[ (5-^^-4, 5, 6, 7-Th7tKnf7yD [5, 4-c] fcfUS? 
>-2 — i)V) -1, 2 ->-^ P^\^1t>> ? 75 > 
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COOMe 




4, 5-c i s 



(1R*. 2S*. 4R*. 5S^fcttlR*, 2S*, 4S*. 5R*) -4, 
5-t*X (ter t-^h^>M«75/) -1, 2-^D^*>5? 
#;M*>R ^^^Jl/X^f^ (3 5 0mg) ;P (3 0ml) \ZMM 

5\>H&*§fc. £tl£N. N-^^^MTS H (5 0ml) Cttt5-^ 
DD'f>M-2-*;^>t (12 0mg) tl- 

-a-I^MM^Sh* itfi(18 0mg) , l-th*n^> 
1>VbV7*S—)l>l#3fm (140mg) , N-^JP^afcU > (0. 13 
ml) *MT«iT?l 7B#W8l#Lfc. *«E£«JET«*U »Sfc*fcin 

- (^^y-;P : □ = 1 : 9) T?*I»U mis© (1R\ 

2S», 4R*. 5S^fettlR*. 2S*, 4 S \ 5R*) -4, 5 - tf* 

(^ h^->*;u^~;u) -n 1 (^jtttN 2 ) - [ (5 -^DP-r>h*-;i/-2 

-1, 2-'>^D^s^l7->> f 75> (190mg) 
fc. cn$N, N-^?MM75 K (5 0ml) fciftSU 5-* 9^- 
4, 5, 6, 7-Th7tHDf77D [5, 4-c] fc!«J z?>- 2 
ft U^AJi (2 8 0mg) , 1- (3-z?*^)V7S.;7u}d)V) - 3 -X 
^fc&;M?5><f3F &g£ig (1 3 Omg) , l-tKo^>>;h'J77- 
;H*fcJ^ (2 1 Omg) &tiQZ.T£MrCl 7B*M«8sLfc. *EET»«IE*S* 
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7^DTh^77^- > f 1 7PD^^>=l : 9) 

7y L j7>7U'?h>?77J--m§£U, WBftett <2 2mg) 

X H-NMR (DMSO-d 6 ) 6 : 1. 9 7- 1. 9 9 (2H, m) , 2. 3 
3-2. 36 (2H, m) , 2. 39 (3H, s), 2. 68-3. 69 (8 

H, m), 3. 88 (3H, s) , 3. 89 (3H, s), 4. 18 (1H, b 
r) , 4. 28 (lH. br) , 7. 01 (1H, s), 7. 16-7. 19 

(2H, m) , 7. 4 0-7. 4 2 (2H, m) , 7. 7 4 ( 1 H, s) , 1 

I. 8 1 (1H, s) 

MS (FAB) m/z : 5 8 8 (M+H) + . 

C^»J12 8] (1R*. 2S*, 4R*) [ (5- 

Z?UU^>Y—)\,-2-'()V) 1j)Vi£~)V] -N a - [ (5-^3^-4, 5, 
6, 7 -fh7t Hn^TVD [5, 4-c] hf U > 5 >- 2 — i )V) 
M -1, 2-^O^ij->i;75> 




(1R*. 2S*. 4R*) — N 1 — [ >F— ;i,-2— f;w # 

[ (5-^^-4, 5, 6, 7 

-Th7kFn?7v*D [5, 4-c] tru> ? >-2-^;i/) - 

1, 2-->^7P'\^-y>> ? T5> (9 16mg) £x^/-)U (10ml) 
<#rb7tFn:7^> (8ml) ©I^IIlIiL, ^jfilCT 1 

mj^a**** (3. 3mi) s-ira^ muizxi 2mm&&isfco iM&fiM 
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(3. 3ml) &iQZTc<D't>. «JET*il*B=fcU as&TK^tfx-^T 

vt&v, wmik&m (7 i 2mg) &m&m&£VTmrco 

[^^112 9] (IS. 2R, 4S) [ 
U-(»z-)V-2-'()V) — N 2 — [ (5-*3\H,-4. 5, 6, 

7-fh7tKDWD [5, 4-c] tru$»-2— f;» #;p#x;i/| - 
1. 2-v/^nA+U->^75> 



(IS, 2R, 4S) — N 1 — [ (5-^PD-r>H-;P-2— f;w 

-4-Xh*~>#;!/#-;i,-N 2 - [ (5-*^- 4, 5, 6, 7— 5=- 

h7tHD^/D [5, 4-c] fcfU> 5 >-2— r;w -l, 2 

-^D^D->$?75> (1. 6g) £x*/-;u (2 0ml) fccktfrrh:? 
k H p 7 9 > (15ml) OS^ICHL, SififcT 1 »jfojc|fcfl#- h U ^ 
(5. 9ml) Sfti*.* ITOfcTl 2 l$|BHt#Lifc. 1 

(5. 9ml) *tK\Xtc<D%, »JEET»«SB5fcU ***«kOtE— 
ife#U ffiBfc&tt (1. 19g) *«ftH#iLT#fc. 
mp. 2 3 4-2 3 6t:. 

CoO D -57° (C=l. 0, tjry-M . 

[**«13 0] (1R*. 2S*, 4S*) -4-M^y-N 1 - [ (5- 

^nn-f>F-^-2-^) #;w?x;w — N 2 — [ (5-*3VP-4, 5. 
6, 7-rh7t hd^tvd [5, 4-c] eu >?>- 2 — r;w 

;W -1, 2-^i7n^+h>>?T5> Hi 
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COOH 



N H HlLA N ' 
0 H 



(1R*. 2S*. 4S*) — N 1 — [ (5-^DP-r>H-;W-2— 1 )V) # 

M-M -4-^ h*->#;i/#-;u-N 2 - [ (5-PWI/-4, 5, 6, 7 
-rh^tb'n^'/a [5, 4-c] tru 5>>- 2 -<;U) - 
1, 2 ->'?U'\*-V->i?rS.> (180mg) $fh7bHn77> (8 
ml) tTK (2ml) <hOl»t^L, *tft'jm (1 7mg) £;&n 
A*r&fflfcT4 5#W«i*Lfc. 1 N&m£2jn*T^jBEig*8U ^fiCDTKSJnx. 
T#rffl@#£;3SibT, glBfc'&'Kr (14 0mg) *iffiB#tLT!#&. 
'H-NMR (DMSO-d 6 ) <5 : 1 . 60-1. 80 (3H, m) , 1. 8 
0-1. 95 (1H, m), 1. 95-2. 20 (2H, m), 2. 41 (3 

H, s) , 2. 7 0-2. 9 0 (4H, m) , 3. 7 0-3. 8 5 (2H, 
m) , 4. 15-4. 30 ( 1 H, m) , 4. 3 0-4. 4 0 (1H, m) , 
7. 19 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 22 (1H, d, J = 

I. 5Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 72 (1H, d, 
1 = 2. 2Hz) , 8. 00 (1H, d, J = 6. 8Hz) , 8. 64 (1H, 
d, J = 8. 5Hz) , 11. 82 (1H, s) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 
IJIS&fll 1 3 1 ] UR*. 2R*. 4S*) -4-*;i/^->-N 1 - [ (5- 
£na-f >F-;W-2— tl)V-^-)V] — N 2 — [ (5-^5 1 ;i/-4, 5, 
6, 7-rh7tb'Df7ya [5, 4-c] try 3»- 2 — <;U) 
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(1R*. 2R*. 4S*) — N 1 — [ (5-^DD-f>MH2- i)V) 
)17&~M - 4 - X h ^ - N 2 - [ 5, 6, 7 

-fh7tKn?7ya [5, 4-c] t!U i?>- 2 -- f ;io #;w#x;i/| - 
1. 2 -5>^D'\^i7->> ? T5> (2 4 4mg) £X*/-;i/ (8ml) :fecktf 
fh7tHD77> (5ml) OSftftgldmU MteTl«je**fltf-h 
U^A7K»f9t(0. 9ml) Sin*., 1 2B#|SHt*fcb&. lft&ttlftCO. 9 
ml)' san^fe©-^ MtETttliSrau »Sfc;lc:fe«ktfx-5F-;i/T!«£»U 
*Hfl?&* (1 5 2mg) S^fiH^i:bT#fCo 

'H-NMR (DMSO-d 6 ) 6 : 1. 44-2. 2 3 (6H, m) , 2 . 3 
4 (3H, s) , 2. 6 0-2. 9 0 (5H, m) , 3. 53 and 3. 6 
2 (each 1 H, each d, J = 5. 65Hz), 3. 95-4. 25 

(2H, m) . 7. 02 (1H, a)'. 7. 12 (1H, br, J = 8. 8H 
z) , 7. 36 (1H, d, J = 8. 8Hz) , 8. 29 (1H, d. J = 8. 
8Hz) , 8. 40 (1H, d, J = 8. 8Hz) , 11. 65 (1H, s) . 
MS (ES I) m/z : 5 1 6 (M + H) + . 

l$ffiMl3 2l (1R*. 2S*. 4S*) -4-#;M**5/-N a - [ (5- 

i7uw(>Y—)V-2 — r;i/) #;v#x;i/| -n 1 - [ (5-*^;i>-4, 5, 

6, 7-rh5tKD?7!/D [5, 4-c] fc!U^>-2— OV) *)Vtf- 
;H -1, 2-v-^D^ij->>?T5> U^^AJt 
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(1R*. 2S*. 4S*) — N 2 — [ (5-^aP-r>H-;U-2— 1 )V) ij 
-4-*b*i/Jl)l-#=.)l>-N 1 - [ (5-^^-4, 5, 6, 7 
-fh7tf»DWD [5, 4-c] KUS>>-2— f;w - 
1. 2-^DA^t>i;75> (1. 20g) $fh7tHD77> (3 2 
ml) fc»#U 3K»T, TKIMbU^A (6 0. 8mg) , * (4ml) &JB 
#JD*, SlT14ra«^bfc. »»*«EET«*U £KK£<Kl (1. 12 

g) *#fco 

'H-NMR (DMSO-d 6 ) 6: 1. 5 5- 1. 7 0 (2 H, m) , 1.7 
0-2. 0 5 (4H, m), 2. 10-2. 2 0 (1H, m) , 2. 25-2. 
40 (4H, m) , 2. 5 0-2. 8 0 (4H, m) , 3. 4 5-3. 6 5 (3 
H, m) . 4. 10-4. 30 (2H, m) , 7. 0 0 - 7. 2 0 (2H, 
m) , 7.5 0-7. 6 5 ( 2 H, m) . 

C^»J13 3] (1R*. 2S*. 4R*) -4-t})Vn^)V-n l - [ (5 
-^DD-f>F-;V-2- -N 2 - [ (5-^^-4, 
5, 6, 7-^h^t Hng^TVD [5, 4-c] tfU^>-2— f;W 




»0¥l 1 8£EJ«©2f«n?, (1R*. 2S*, 4 R*) — N 2 — ( t e r t 
-7b*is*})Vtf-)V) -4-*;Wt^E-r;P-N 1 - [ ( 5 D o-T > H— ;W 
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-2 — OV> -l. 2-$/^n^-tJ->>?T^>^4^^m^ 

=¥D->mSrailBMVrc<Dt>s 5-^)V-4, 5, 6, 7 — -r- h:7fc: Hp^TI/ 
P [5, 4-c] tru.> f >-2-^;i/^>mu^A^t«l-&$-&T, 

l H-NMR (CDC 1 3 ) 6 : 0. 7 8 -2. 4 0 (7H, m) , 2. 53 
(3H, s) , 2. 80-2. 89 (1H, m), 2. 91-3. 00 (1H, 
m), 3. 68-3. 76 (2H, m), 4. 08-4. 19 ( 1 H, m) , 
4. 5 4-4. 6 5 (1H, m) , 6. 80 (1H, br. s) , 7. 21 (1 
H, dd, J = 8. 4 and 1. 6Hz) , 7. 33 (1H, d, J = 8. 
4Hz), 7. 38-7. 43 (1H, m) , 7. 49-7. 55 (1H, 
m) . 7. 63 (1H, br. s), 9. 14 (1H, br. s). 
MS (ESI) m/z : 5 1 5 (M + H) + . 
CI^JSM134] (1R*. 2S*. 4R*) -N 1 - [ (5-^PP-T>K-;U 
-2--i)V) %)Vtf~)V\ -4- (N, N )V% )V rt=E<1 )V) — N 2 — 
[ (5-^^;U-4, 5, 6, 7-rh7tKDf7yn [5, 4-c] tfUv* 

>- 2 — r;W fj)V#^)V\ -1, 2-^DAWy75> 



(1R*, 2S*. 4R*) -4-%)Vi£*>>-N 1 - [ ( 5 PP-f > K~ 
)V-2-^)V) — N 2 — [ (5-^^-4, 5, 6, 7-Th? 

t Kn?7i/D [5, 4-c] eus>>-2— r;W -i, 2--> 

^p^1f>>?7$> (168mg) O^DO^Mill (10ml) KHJ 
X^;bT5> (0. 2 5ml) , S?^75> iit (13 3mg) , 1 - 
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tKn^>^>VhUT^/-;H*fP<|g| (53mg) , 1- (3->>*^;Hr$ 

8ffl«tt(7 5mg) £110*, 72^ 

^/-;P=9 3 : 7) T?»«U #Sn&&Sfi@flE (1 3 5mg) £x*/-;p 

(5ml) tOB5t9$-fr, l^SlBS (0. 5ml) £tn*2l$Wif|#Lfc e ^ 
««*U (1 1 2mg) £&fii|ft;fc£LT#fc 0 

l H — NMR (DMSO-d,) 6 : 1. 42-2. 0 7 (6H, m) , 2. 7 
3-3. 70 (10H, m) . 2. 88 (3H, s) , 2. 97 (3H, s) , 
4. 0 3-4. 2 0 (1H, m) , 4. 51-4. 67 ( 1 H, m) . 7. 04 

(1H, br. s) , 7. 16 (1H, br, J = 8. 8Hz) , 7. 41 (1 
H, d, J = 8. 8Hz) . 7. 68 (1H, br. s) , 8. 32-8. 47 

(2H, m) , 10. 7 6 (1H, br. s) . 
MS (ESI) m/z : 54 3 (M+H) + . 

[3fe»«13 5] (1 R*. 2R», 4S*) — N 1 — [ ( 5 DD-f > 

-2— -ow -4- (n, N-s?*9 t ;k&;kr^E-f;w -n 2 - 

[ (5-*^)l>-4, 5, 6, 7-fh7t Hd^TV/D [5, 4-c] fcf'JS? 

>-2— f;w -1, 2-y^n^>y75> 



n 1 - [ >h-;1/-2-> f;» -n 2 - [ (5-* 
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^■)V-4, 5, 6, 7— fh7k h*D^7Va [5, 4-c] bfUi^>— 2 — ( 
M %)V#~M -1, 2-S^D^1^^X$>£^^;i/7'$> i&^lg 

'H-NMR <DMSO-d 6 ) 6 : 1. 00-2. 05 (7 H, m), 2. 5 
0 (3H, s), 2. 81 (3H, s), 2. 92-3. 65 (9H, m), 
3. 95-4. 10 (1H, m) , 4. 50-4. 68 (1H, m) , 7. 08 
(1H, s). 7. 13 (1H, dd, J = 8. 8, 2. 0Hz), 7. 37 
(1H, d, J = 8. 8Hz) , 7. 66 (1H, br. s) , 8. 31 (1 
H, d, J = 8. 4Hz) , 8. 50 (1H, d, J = 9. 2Hz) . 11. 6 
7 (1H, s) . 

MS (ES I) m/z : 5 4 3 (M + H) + . 

IJiJfefll 1 3 6 ] (1R*. 2S*. 4S*) — N 1 — [ ( 5 — # oo-f > H — )V 
-2 — nv) -4- (N, N-S^^SJl'fcJWt^-OW — N 2 — 

[ (5-^^;i/-4, 5, 6, 7-^h^tHD^TVD [5, 4-c] tfU^ 
>-2— TJl/) #;M*-;p] -l, 2->'#ci'vHf->v>7$> ttftjft 



^JfiWl 3 4i^CD^feT, (1R*. 2S*. 4S*) -4-M^>- 

n 1 — [ (5-i?nn-f >h-;p-2— r;u) ^jwtf-ji/l -n 2 - [ (5-> 

^;W-4, 5, 6, 7-rh7kHaf7yo [5, 4-c] fcPJ$?>-2 — f 
;W #;M*~;KI - 1, 2-->^a^+>->^T$>t>?/5 1 ;WT^> 

'H-NMR (DMSO-d.) <5 : 1 . 42-2. 25 (7H, m), 2. 8 
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0-3. 12 (4H, m) , 2. 82 (3H, s) , 2. 88 (3H, s) , 
3. 04 (3H, s) , 3. 3 2-3. 6 8 (2H, m) , 4. 29-4. 61 
(2H, m) , 7. 16-7. 24 (2H, m) , 7. 42 ( 1 H, d, J = 
8. 8Hz) , 7. 74 (1H, s) , 8. 01 ( 1 H, d, J = 5. 6H 
z) , 8. 91 (1H, d, J = 8. 4Hz) , 11. 85 (1H, br. 
s) . 

MS (ESI) m/z : 54 3 (M+H) + . 

[H»J13 7] (1R*. 2S*. 4R*) — N 1 — [ (5 - ^DD-f 
-2-' t)V) -4- (N-^^kfrJWVE-OV) — N 2 — [ (5- 

*^)U-4, 5, 6. 7— ^h^fcHD^Tl/D [5, 4-c] fc!US»-2- 



^fi£0IJl 3 4tm&(D-fife-V* (1R*. 2S*. 4R*) -4-M^'>- 

N 1 - [ (5-^ddt*>h-;p-2— r;i/) -n 2 - [ (5-* 

3^-4, 5. 6, 7-fb7t HDfJl/n [5, 4-c] lfU5?>-2--f 

;M -1, 2-^PA+ij->i?7$>t^^75> tffflfciftfr 

'H-NMR (DMSO-d 6 ) (5 : 1. 5 0-2. 7 0 (7H. m) , 2. 9 
0 (3H, s) , 3. 0 5-3. 7 5 (9H. m) , 4. 0 5-4. 2 0 (1 
H, m), 4. 38-4. 53 (1H, m), 7. 03 (1H, br. s), 
7. 16 (1H, br, J = 8. 8Hz) . 7. 41 (1H, d, J = 8. 8H 
z), 7. 69 (1H, br. s), 8. 11 (1H, br. s), 8. 39 



H 
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(1H, d, 3 = 7. 6Hz) , 11. 78 (1H, br. s) . 
MS (ESI) m/z : 5 2 9 (M+H) + . 

3 (IS, 2R, 4S) — N 1 — [ ( 5 -Z D O-f > 2 

-4- (N-- r vyatr;i/*;vn^E-f;w -n 2 - [ (5 

-^^;i/-4, 5, 6, 7-fh7tHDf7ya [5, 4-c] tJUS^>-2 

-1. 2-^n^>^75> ttRtt 



*JS«13 4i:BttO*}ST, (IS, 2R, 4 S) 

- C (5-*ncK>K-;i'-2— <;w -n 2 - [ (5-pWP 

-4, 5, 6, T-rh^tFD^/D [5, 4-c] fc?U>>>- 2 

-l, 2-->^D^i7->> J T^>^J;r^-i'vyDkf;PT5>^e > 

X H— NMR (DMSO-d a ) 6:1. 02 (6H, dd, J=6. 5, 2. 
5Hz) , 1. 50-2. 10 (6H, m) , 2. 30 (1H, t, J = 12. 
0Hz) , 2. 91 (3H, s) , 3. 10-3. 75 (4H, m) , 3. 75 
-3. 90 (1H, m) , 4. 0 7-4. 2 0 ( 1 H, m) , 4. 30-4. 5 
7 (2H, br. s) , 4. 5 7-4. 8 3 (1H, b r. s) , 7. 03 (1 
H, d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 1H 
z) , 7. 41 (1H, d, J=8. 8Hz) , 7. 6 0-7. 7 5 (2H, 
m), 8. 05 (1H, br. s), 8. 43 (1H, br, J = 7. 8H 
z), 11. 63 (1H, br. s), 11. 79 (1H, s). 
MS (FAB) m/z : 5 5 7 (M + H) + . 
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[^SS0U3 9] (IS, 2R, 4S) — N 1 — [ ( 5 DP-f > K— 2 

— r;P) *;i/3j?— ;H -4- (N->^a:/a if ^^^/t^E-f ;u) -n 2 - 
[ (5-*5MU-4, .5, 6, 7-rh7kh*nf7yD [5, 4-c] tfUS? 
>-2— r;i/) *;i/3^-;i/] - 1, 2-^nA^u->>?7S> 



^»J1 3 4t^HI©^ir> (IS, 2R, 4S) -4-M^y-N 1 
- C (5-27DD-f >K-;i/-2-' r;W) -n 2 - [ (5-^^ 

-4, 5, 6, 7— f^kHD^/n [5, 4-c] fc!U5>>-2— MO 

-i, 2-^^D^iJ->>?7S>*3irj:^P7 p nh!;uT^>^ 

'H-NMR (DMSO-d 6 ) 6 : 0. 3 2-0. 4 0 (2H, m) , 0 . 5 
3-0. 63 (2H, m), 1. 50-2. 10 (6H, m), 2. 25-2. 
40 (1H, m) , 2. 45-2. 7 0 (2H, m) , 2. 91 (3H, s) , 
3. 05-3. 80 (3H, m), 4. 05-4. 17 (1H, m) , 4. 30 
-4. 55 (2H, m) , 4. 5 5-4. 8 0 (1H, m) , 7. 03 (1H, 
d, J = l. 5Hz) , 7. 16 (1H, dd, J=8. 8, 2. OHz) , 
7. 41 (1H, d, J = 8. 8Hz) , 7. 68 ( 1 H, d, J = 2. OH 
z) ; 7. 86 (1H, br, J = 3. 4Hz), 8. 06 ( 1 H, br. 
s), 8. 40 (1H, br, J = 7. 6Hz), 11. 20-11. 60 (1 
H, br), 11. 79 (1H, s). 
MS (FAB) m/z : 5 5 5 (M + H) + . 

. [^5603140] (IS, 2R, 4S) — N 1 — [ ( 5 — 4? a D-l* > K— 2 
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— i)V) %)V-&~)V] -4- (N-S.^U-N-^J^JW^^JU) — N 2 — 
C (5-^5 i ;l/-4, 5, 6, 7~rh^hFDrP7\/a [5, 4-c] fcTU^ 



mfaMl 3 4t»», (IS, 2R, 4S) -4-^;W^5x-N 1 

- C (5-^PD-r>H-;p-2— r;w -n 2 - [ (s-*?^ 

-4, 5, 6, 7-fh7t KD^TVa [5, 4-c] tf U S?>- 2 — f J» 

1 H — NMR (DMSO-d e ) (5:0.9 3-1. 13 (3H, m) , 1.4 
0-1. 6 4 (1H, m) . 1. 64-1. 88 (3H, m) , 1. 88-2. 
10 (2H, m) , 2. 76 (l/2of3H, s), 2. 90 (3H, s), 
2. 93 (l/2of3H, s) , 3.10-3. 80 (7H, m), 4. 05 
-4. 1 7 (1H, m) , 4. 3 0-4. 8 5 (3H, m) , 7. 04 (1H, 
s) , 7. 15 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 40 (1H, 
d, J = 8. 8Hz) , 7. 67 (1H, s) , 8. 3 0-8. 50 (2H, 
m), 11. 29 (1H, br. s ) , 11. 77 (1H, s). 
MS (FAB) m/z : 5 5 7 (M+H) + . 

[^JS#I14 1] (IS, 2R, 4S) — N 1 — [ (5-^0 0-f>H-;V-2 
— OV> — N 2 — [ (5-^^-4, 5, 6, 7-fh7th*D 

«Vd [5, 4-c] K»js»-2~f/W -4- (tfousv 

-i, 2-^o^ir»T5> 
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— N 




H 



0 



mmmi 3 4tmm<D^m-v, as, 2r, 4 s) 

- [ (5-^DD-f >p-;i,-2— nV) fUV#-)V] — N 2 — [ (5-*?-)l 
-4, 5, 6, 7 -rh^kKD^yn [5, 4-c] t?ij 2 --OP) 

- 1 , 2 DA^it>i;75 kf n u v?>^ 

X H-NMR (DMSO-d 6 ) <5 : 1. 4 5-2. 10 (10H, m) , 2. 
7 5-2. 9 0 (2H, m) , 2. 90 (3H, s) , 3. 10-3. 70 

(H, m) , 4. 0 5-4. 2 0 (1H, m) , 4. 2 5-4. 8 0 (3H, 
m) , 7. 05 (1H, s) , 7. 17 (1H, d, J = 8. 7Hz) , 7. 4 
1 (1H, d, J = 8. 7Hz) , 7. 69 (1H, s) , 8. 32 (1H, b 
r, J = 7. 6Hz), 8. 38 (1H, br, J = 7. 1Hz), 11. 22 

(1H, br. s), 11. 78 (1H, s). 
MS (FAB) m/z : 5 6 9 (M+H) + . 

C^JSM142] (1R*. 2S*, 4R*) — N 1 — [ >M1/ 
-2— r;P) %)V^)V\ — N 2 — [ (5-^.^-4, 5, 6, 7-^h^h 
Hn^TVa [5, 4-c] tf'J >>>- 2 -4- (4-^e 

-1, 2-is?n^*)->>>r5.> mmm. 
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mmmi 3 4i^«0^, (1R*, 2S*. 4R*) -4-jj)lrtf*$>- 

N 1 — [ (5-^DD'f>H-;H2-r;w #;i>#x;w -N2- [ (5-* 

^;P-4, 5, 6, HD^TVn [5, 4-c] fcf'J> J >-2— f 

'H-NMR (DMSO-d a ) 6:1. 40-2. 05 (6 H, m),2. 7 
5-3. 70 (18 H, m), 4. 02-4. 17 ( 1 H, m) , 4. 55- 
4. 69 (1H, m), 7. 05 (1H, br. s), 7. 17 (1H, br, 
J = 8. 8Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, 
br. s) , 8. 35 (1H, d, J = 7. 6Hz) , 8. 40 (1H, d, J 
= 7. 6Hz), 10. 79 (1H, br. s). 
MS (ESI) m/z : 5 8 5 (M+H) + . 
C^GSM 1 4 3 ] (IS, 2R, 4S) — N 1 — [ (5 DO^f > 2 

— r;w -4- (n-x^I/^^a^^) -n 2 - [ (5-*?- 

;p-4, 5, 6, 7 h^t FD^jya [5. 4-c] fc!U> ? >-2 — f 
;W -1, 2->^DA^ir>^75> 

H 

0 X" C1 
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(IS, 2R, 4S) [ (5 -pUU'O}*— )V- 

2— i)V) fi)\,i£-)V\ — N 2 — [ (5-*^;i/-4, 5, 6, 7-fh7kH 
P^TVD [5, 4-c] K>J5?>-2— f;W J*7,«x;W -1, 2-v-^D 
^'tJ->v > TS> (15 0mg) *N, N-i?^MM75H (3ml) K 
&fl¥U N-x^;i>75> lit(ll9mg) . 

7\A- ;H#Sll& (7 9mg) , 1- (3-Z?*^)],TS.S7u}ZM - 3 -X 
^;i/*;i/#^-f 5 H mm®, (1 l 2mg) , MIX^T5> (326/il) 

a*7WD?^77^- (y^DD^> : ;U=4 7 : 3) 

'H-NMR (DMSO-d.) <5 : 0. 9 9 (3H, t, J = 7. 2Hz) , 
1. 57-2. 02 (6H, m) , 2. 33-2. 38 (1H, m) , 2. 92 
(3H, s) , 3. 01-3. 08 (2H, m) . 3. 17-3. 20 (2H, 
s) , 3. 4 5-3. 7 0 (2H, m) , 4. 10-4. 17 ( 1 H, m) , 
4. 40-4. 69 (3H, m), 7. 04 (1H, d, J = 2. 0Hz), 

7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, d, J = 2. 0Hz), 7. 78-7. 81 
(1H, m), 8. 08-8. 12 ( 1 H, m) , 8. 40 (1H, d, J = 

8. 1Hz), 11. 23 (1H, br. s), 11. 7 9 (1H, br. 
s) . 

MS (FAB) m/z : 5 43 (M+H) + . 
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[5teK«14 4] (IS, 2R, 4S) — N 1 — [ (5-^DO-f>Ml/-2 
— T/W j])\,i£zL)V\ -4- (N, K-V^frtDVn^ )V) — N 2 — [ (5 
-*^)l>-4, 5, 6., 7 — Srb^tHn^TVD [5, 4-c] tfU5»-2 



(IS, 2R, 4S) -4-^j;i/^'>-N 1 - [ (5-^DD^>H-;i/- 
2— -N 2 - [ (5-PWP-4, 5, 6, 7 -fh7t H 

d^TI/p C5, 4-c] tfU> ? >-2— r;W -i, 
^U->i?75> (9 0 0mg) £N, N-^^fMM7$ H (5 0ml) 
fcJMFU (3 0 4mg, ) , 

VTV-)Vl7km® (2 6 2mg) , 1- (3 -z?*^)VTS.; 7u\±)V) -3 
- JL^MJUtfi?^ S. K tttttt ( 3 6 9 m g ) , ^V^D fc?;PX^7 5 > 
(1. 8 3ml) 2P#ra«#l/fc. »Mte«ffiTB*U 313 

Si*it5777'/a*7Ai'n'?h^77^- (v ? #PP;*^>' : J — 
;i/=4 7 : 3) TUgUfc. #e>ftfc£fi@#£^PP^>$c:&fl?U 
Mx^/-« (1. 4 9ml) *tq*., *j*fc»jETS£Lfc. 

(7 7 7mg) &66Hfle£UT#&. 

[a] D =-5 3. 9° (18t, c = 0. 5 0 5, *$J—)V) . 
X H — NMR (DMSO-d e ) 6 : 1. 4 5-1. 6 0 ( 1 H, m) , 1. 7 
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0-1. 85 (3H, m), 2. 80 (3H, s) , 2. 91 (3H, s), 
2. 95-3. 10 (1H, m) , 2. 97 (3H, s), 3. 10-3. 75 
(4H, m) , 4. 0 5-4. 15 (1H, m) , 4. 3 5-4. 7 5 (3H, 
m), 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. 1H 
z) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 67 (1H, s) , 8. 3 
0-8. 45 ( 2 H, m) , 11. 63 (1H. br) , 11. 78 (1H, 
s) . 

MS (FAB) m/z : 54 3 (M + H) + . 
[^14 5] (IS, 2R, 4S) — N 1 — [ (5— £7DPO H — )]/— 2 
— i)V> ;w -4- (N, N-^X^^WN'^-OIO -N 2 - [ (5 

-*3^-4, 5, 6, 7-^h^tHn5 1 TVD [5, 4-c] tfU> f >-2 

— f;W -1, 2-^DA+t>^75> 



mmmi 3 4t»», (IS, 2R, 4S) -4 v—N 1 

- [ (5-i7PD<>K-ji,-2--r;w) -n 2 - [ (5->^;w 

-4, 5, 6. 7-rh7tHnWn [5, 4-c] tf'J S?>- 2 — f ;W 
- 1 , 2 - ^ n^1f>^75 >t^xW5 

l H-NMR (DMSO-d 6 ) 6:0. 9 9, 1. 0 5 (6H, each 
t, J = 7. 1Hz), 1. 53-1. 61 ( 1 H, m) , 1. 74-1. 80 
(3H, m) , 1. 9 6-2. 0 5 (2H, m) , 2. 88-2. 9 5 (4H, 
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m), 3. 17-3. 67 ( 8 H. m) , 4. 11-4. 16 ( 1 H, m) , 
4. 45 (1H, br. s) , 4. 5 5-4. 5 8 (1H, m) . 4. 66 (1 
H, br. s), 7. 06 (1H, d, J = 2. 0Hz), 7. 16 (1H, d 
d, J = 8. 9, 1. 9Hz) , 7. 42 (1H, d, J = 8. 9Hz) , 7. 
69 (1H, d, J = l. 9Hz) , 8. 41 (2H, d, J = 7. 8Hz) , 
11. 65 (1H, br. s), 11. 81 (1H, br. s). 
MS (FAB) m/z : 5 7 1 (M+H) + . 
[^Jfeflll 4 6] (IS, 2R, 4S) — N 1 — [ ( 5 n O-f > H— )V~ 2 
— 1M tDV-K— )\>~] -4- (N-^^-N-^nE^Mt-f^) — N 2 
- [ (5-*3S>l/-4, 5, 6, 7-fb7kHD?7yn [5, 4-c] fcTU 

^>-2 — r;u) -1, 2 > J&mm 



*»J1 3 4 tmmolZm'V. (IS, 2R, 4S) 
- [ (5-^DD-f>b--;i/-2-^) -n 2 - [ (5-*^)V 

-4, 5, 6, 7-T-h^b HDfTl/n [5, 4-c] fcfUv^-2 — OV) 
-i, 2->'^a^\4 1 it>> J T5>tN-^^jW-N-7 p Dt!;PT 

'H-NMR (DMSO-d 6 ) 6:0. 7 1, 0. 79 (3H, each 
t, J = 7. 3Hz) , 1. 41-1. 75 (6H, m) , 1. 99 (2H, b 
r. s) , 2. 6 7 - 3. 0 2 (7H, m) , 3. 11-3. 40 (4H, 
m), 3. 47 (1H. br. s), 3. 67 (1H, br. s), 4. 12 
(1H, br. s) , 4. 44-4. 6 8 (3H, m) , 7. 05 (1H, 
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s) , 7. 16 (1H, dd, J = 8. 8, 1. 7Hz), 7. 41 (1H, 
d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = l. 7Hz) , 8. 35- 
8. 42 (2H, m), 11. 45 (1H, br. s), 11. 79, 11. 8 
1 (1H, each s). 
MS (FAB) m/z : 5 7 1 (M + H) + . 
[HIW14 7] (IS, 2R, 4S) — N 1 — [ ( 5 — # P O^f > K — )V— 2 

— r;p) ;w -4- (n, N-s?^nt!;w;ww;w -n 2 - 

C (5-^^-4, 5, 6, 7-5 = -h7hHD5 t TVD [5, 4-c] KUS> 
>-2 — r;w) ^jff— Jl/| -1, 2-^^n^i7->> J T5> 



$mmi 3 4 t^O^T> (IS, 2R, 4S) -4 -JiLM^S'-N 1 

- [ (5-^DD-r>H-;p-2— r;w -n 2 - [ (5-*?;v< 

-4, 5, 6, r-rh^kh'DfJVD [5, 4-c] fcf'J S>>- 2 — OV) 

'H-NMR (DMSO-d 6 ) 5:0. 69 (3H, t, J = 7. 3Hz) , 

0. 79 (3H, t, J = 7. 3Hz) , 1. 3 8- 1. 4 7 (4H, m) , 

1. 5 7-1. 7 8 (4H, m) , 1. 98-2. 01 (2H, m) , 2. 80 
(1H, t, J = 1 1 . 5Hz), 3. 01-3. 39 ( 6 H, m) . 3. 48 
(1H, br. s) , 3. 68 ( 1 H, br. s), 4. 13-4. 16 (1 

H, m) , 4. 43 (1H, br. s) , 4. 48-4. 5 0 (1H, m) , 
4. 68 (1H, br. s) , 7. 04 ( 1 H, d, J = 2. 0Hz) , 7. 1 
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6 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d, J = 8. 8 
Hz) , 7. 70 (1H, d, J = 2. 2Hz) , 8. 33 ( 1 H, d, J = 
7. 6 H z ) , 1 1. 27-11. 40 ( 1 H, m) , 11. 80 (1H, b 
r. s) . 

MS (FAB) m/z : 599 (M + H) + . 
[*JS^148] (IS, 2R, 4S) — N 1 — [ ( 5 n D-f > 2 

— fjw -4- (n— (vfu\f.)v-n-^)Vti.)vn^)V) - 

n 2 - [ (5-^^;u-4, 5, 6, 7— fh^tFn^yyn [5, 4-c] 



i 




^13 4t^O^T, (IS, 2R, 4S) - 4 -#;i/#*->-N 1 

- C (5-i7PD-f>H-;v-2- ow — n 2 — [ (5-^^;p 

-4, 5, 6, 7-rh7kHD?7^n [5, 4-c] \ZV*»-2-4M 

-l, 2-^^D^\^>> ? T$>iN — rvyatr^-N-^ 

'H-NMR (DMSO-d fl ) (5:0.99-1. 15 (6H, m) , 1. 5 
0-1. 99 (6H, m), 2. 6 4, 2. 78 (3H, each s), 2. 
92 (3H, s) , 2. 9 6-3. 3 9 (4H, m) , 3. 47 (1H, br. 
s) , 3. 68 (1H, br. s) , 4. 12-4. 13 (1H, m) , 4. 4 
5 (1H, br. s), 4. 58-4. 70 (2H, m) , 7. 05 (1H, 
s) , 7. 16 (1H, dd. J = 8. 8, 2. 0Hz) , 7. 41 (1H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = 2. 0Hz) . 8. 38- 
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8. 46 (2H, m) , 11. 27 (1H, br. s) , 11. 79 (1H, b 
r . s ) . 

MS (FAB) m/z : 57 1 (M + H) + . 

[SIWJ149] (IS, 2R, 4S) — N 1 — [ (5 ->? U D-f > 2 
-4)V) ft)Vtf—)V\ -4- [N— (2-* hs^S/X^W -N-jWk&;wt 
^-OW] -N z - [ (5-*9\>P-4, 5, 6, 7 -t" K^k Kof77n 

[5, 4-c] £US»-2— r;W #;i/#x;w -i, 2-^o^u->s? 

^T^ft. ^S^L^^l 



3 4t|^l0^ (IS, 2R, 4S) -4-*;W#*->-N l 

- [ (5-^nn-r>H-;v-2— - r;» #;w#x;i/] -n 2 - [ (5-*^;w 

-4, 5, 6, 7 -rh5t HD?"T V /D [5, 4-c] fcf'J^>-2 — (VW 
-l, 2-v-^D^it>^T^>«i:N- (2-* h^X^lW 

1 H — NMR (DMSO-d,) 6 : 1. 5 0-1. 9 9 (6H, m) , 2. 8 
0, 3. 01 (3H, each s), 2. 91 (3H, s), 3. 03 (1 
H, br. s) , 3. 16 (2H, s) , 3. 23 (3H, s) , 3. 35- 
3. 67 (6H, m) , 4. 09-4. 16 (1H, m) , 4. 43-4. 67 
(3H. m) , 7. 0 4-7. 0 6 (1H, m) , 7. 16 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 69 (1 
H. br. s), 8. 29-8. 41 ( 2 H, m) , 11. 59 (1H, br. 
s), 11. 80 (1H, br. s). 




398 



WO 01/74774 



PCT/JP01/02945 



MS (FAB) m/z : 5 8 7 (M + H) + . 
IMMffl 15 0] (IS, 2R, 4S) -N l - [ (5-^nn-f>F-JV-2 

— r;w -4- [n- ^-tpn+s/x^w -n-^^;p*;p 

/tt-r/M — N 2 — [ (5-^^)1-4, 5, 6, HofT^/n 
[5, 4-c] tru^>-2— f;w -i, 2-^p^u->$; 



^»J1 3 4«t^1H^j*T, (IS, 2R, 4S) 

- [ (5-^nD-f >F-;u-2—r;w) -n 2 - [ <5-*y;p 

-4. 5, 6. 7-fh7kHn?77D [5, 4-c] fcTU5»-2— f;W 

X H — NMR (DMSO-d 6 ) 5:1.50-1. 5 5 ( 1 H, m) , 1.7 
4-1. 84 (3H, m) , 1. 94-1. 9 7 (2H, m) , 2. 67, 3. 
02 (3H, each s) , 2. 91 (3H, s) , 3. 10-3. 68 (9 
H, m), 4. 11-4. 13 (1H, m), 4. 43-4. 66 (4H, 
m), 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. OH 
z) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 68 (1H. s) , 8. 3 
4-8. 40 ( 2 H, m) , 11. 47 (1H, br. s), 11. 79 (1 
H, s) . 

MS (FAB) m/z : 5 7 3 (M + H) + . 
[*JSflll5 1] (IS, 2R, 4S) -4- [ (TWS?>- 1 — <;w 
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#-;V0 — N 1 — [ (5-^pn-r>H— ;i/-2— r;V) -N 2 - 
[ (5-*^-4, 5, 6, 7-fh7tHDfjyn [5, 4-c] fcTUS? 



^JS^il 1 3 4 fcRfll<W8re» (IS, 2R, 4S) -4-*;i/^->-N 1 

- [ (5-^dd< >H-;w-2— -op) -n 2 - C (5-^^;i/ 

-4, 5, 6. 7-fh7k FDf77D [5, 4-c] \£V2»-2—tM 

'H-NMR (DMSO-d 6 ) 6:1. 47 — 1. 55 (1H, m), 1.6 
5-1. 82 (3H, m) , 1. 88-2. 01 (2H, m) , 2. 16 (2 
H, quint. . J = 7. 6Hz) , 3. 17-3. 67 (5H, m) , 3. 
82 (2H, t, J = 7. 6Hz) , 4. 02-4. 14 (3H, m) , 4. 4 
3-4. 67 (3H, m), 7. 06 (1H, s), 7. 17 (1H, dd, J 
= 8. 7, 1. 7Hz) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 69 
(1H, br. s) , 8. 31 (1H, d, J = 7. 6Hz) , 8. 38 (1 
H, d, J = 7. 6Hz) , 11. 41 (1H, br. s) , 11. 80 (1 
H, s) . 

MS (FAB) m/z : 5 5 5 (M+H) + . 

[^6SM15 2] (IS, 2R, 4S) — N 1 — [ ( 5 -£r D D-f> H— )V- 2 
—iM tJ)V^—)Vl -4- [ [ (3S) - Z-7)V*U\ZuW>- 1 — 1* 
JP] •tofrti—M -n 2 - [ (5-*9Mi/-4, 5, 6, 7-rb7tb*D?7 
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Vn [5, 4-c] tTU5?>-2— OV) *i)V#-)V\ -1, 2-->^D^U- 



3 4tWi(D^T, (IS, 2R, 4S) 

- [ >F-;k-2— f;w -n 2 - C (5-;*^ 

-4, 5, 6, 7-^h^tb*P^TV/P [5, 4-c] tf'J 5»- 2 — 
#;MS-;|/] -l, 2-^P'\^r-tJ->^75>i: (S) - 3 -7;W"PlfPU 

(Synlett. , 1 99 5^, 5 5JC) jfe 
X H — NMR (DMSO-d 6 ) 5:1.23-3. 7 7 (2 2H, m) , 4. 
11-4. 16 (1H, m) , 4. 58-4. 51 (1H, m) , 5. 23- 
5. 42 (1H, m) , 7. 05 (1H, s) , 7. 16 (1H, d, J = 8. 
3Hz), 7. 42 (1H, d, J = 8. 3Hz), 7. 68 ( 1 H, s) , 
8. 3 4-8. 3 7 (2H, m) , 11. 78 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M + H) + . 
[HI^15 3] (1R*, 2S*. 4S*) — N 2 — [ ( 5 -£r P P-f> Y—JV 
-2-<1)V) -4- (N-^^;p*;w\' ; 6-f;i') -N 1 - C (5- 

*3 L )],-4, 5, 6, 7— ^h^tKP^Tl/P [5, 4-c] tfU^>-2- 
■i)V) ts)V#~)V] -1, 2-^^P^i7->>?T5> 
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5, 6, 7-fh7tHDf7^0 [5, 4-c] fc!US*>— 2 — f 

'H-NMR (DMSO-dj) 6:1. 50-1. 80 (4 H, m), 1. 9 
5-2. 05 (2H, m), 2. 85-2. 9 5 (4H, m) , 
3. 10-3. 40 (10 H, m), 3. 40-3. 70 (2H, m), 4. 1 
5-4. 70 (4H, m) , 7. 02 (1H, s) , 7. 16 (1H, d, J = 
8. 8Hz) , 7. 41 (1H. d, J = 8. 8Hz) , 7. 69 (1H, 
.s), 7. 95-8. 05 (1H, m) , 8. 08 (1H, d, J = 7. 6H 
z) , 8. 67 (1H, d, J = 7. 8Hz) , 1 1. 2 0- 1 1. 9 0 (2 
H, m) . 

MS (FAB) m/z : 5 7 3 (M+H) + . 

[H»J1 5 5] (1R*, 2S*. 4S*) — N 2 — [ (5 — # □ D--f > H — )V 
-2-^)V) -4- (N — fyycUfM^WJW — N 1 — 

[ (5-*^;W-4, 5, 6, 7-^h^t HPfJ^n [5, 4-c] If US? 

>-2— r;P) #;^-;t/l -i, 2 -s^a^-tf-^xs > 



1 3 4 (1R*. 2S*. 4S») -4-*M*y- 

N 2 - [ (5-^DD^>F-;V-2-'fJ|/) tlKtf-M — N 1 — [ (5-* 
^JW-4, 5, 6, 7— T-h^hHD^TVa [5, 4-c] tf'Jv J >-2 — T 

;w %)Vtf-M -1, 2-s^d'\*ij->v>t$> u^A^t-rv^atr 



HN 




403 



WO 01/74774 



PCT/JP01/02945 



*H — NMR (DMSO-d 6 ) 6:1.00-1. 10 (6H.ni), 1. 5 
0-1. 80 (4H, m) , 1. 9 5-2. 0 5 (2H, m) , 2. 35-2. 
45 (1H, m), 2. 91 (3H, s), 3. 15-3. 25 (2H, m), 

3. 4 5-3. 70 (2H, m) , 3. 8 0-3. 9 0 (1H, m) , 4. 20 
-4. 70 (4H, m) , 7. 02 ( 1 H, d, J=l. 5Hz) , 7. 16 

(1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d, J = 8. 8H 
z) , 7. 68 (1H. d, J = l. 7Hz) , 7. 76 (1H, d, J = 7. 
6Hz) , 8. 04 (1H, d, J = 8. 8Hz) , 8. 68 (1H, d, J = 
7. 8Hz), 11. 39 (1H, b r) , 11. 76 (1H, s). 
MS (FAB) m/z : 5 5 7 (M+H) + . 

mmmi 5 6] 

<1R*. 2S*. 4S*) — N 2 — [ (5-^PP^>MI/-2-<;W 

-4- (n, N-s^^ji^wt^-rw -n 1 - [ (5-*^;w- 

4, 5, 6, 7-fh7k HD^Tl/P [5, 4-c] tf »J 3»- 2 — -f;i/) * 

-l, 2 -^n^-y->v75> mmm. 



m&mi 3 4tPJ*©^TttT» (1R*. 2S*. 4S*) -4-*;W**3'- 

n 2 - c (5-i7DD-i'>H-;w-2— r;w) -n 1 - [ (5-* 

3^-4, 5, 6, 7— 5rh7t:KD^TVo [5, 4-c] tT U v?>— 2 — 1* 
)V) X)Vtf~)V\ -1, 2-^DAW>?75> U^A:££v?*^;W7 

l H — NMR (DMSO-d 6 ) 6 : 1. 4 0- 1. 6 0 (2H, m) , 1. 6 
5-1. 80 (2H, m), 1. 95-2. 10 (2H, m) , 2. 84 (3 




404 



WO 01/74774 



PCT/JPO 1/02945 



H, s), 2. 90-3. 05 (1H, m), 2. 92 (3H, s), 3. 06 

(3H, s) , 3. 15-3. 7 5 (4H, m) , 4. 2 5-4. 7 5 (4H, 
m) , 7. 02 (1H, d, J = l. 5Hz) , 7. 15 (1H, dd, J = 
8. 8, 2. 1Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, d, J = 2. 1Hz) , 8. 05 (1H, d, J = 7. 7Hz) , 8. 63 
(1H, d, J=7. 7Hz) , 11. 20 (1H, br) , 11. 79 (1 
H, s) . 

MS (FAB) m/z : 54 3 (M+H) + . 
[^660015 7] (IS, 2R, 4R) — N 1 — [ ( 5 -9 n CK > H— 2 
iJ)Utf—M — N 2 — [ (5-*3VP-4, 5, 6, 7-fh7tKn 

^TVu [5, 4-c] fcri)5»-2— f;W -4- (K^y$?> 

-l — OV) *;u^n;i/-i, 2-^aA^u->i?75> 



(is, 2R, 4R) — N 1 — [ (5-^DP-r>H-;P-2— r;p) 

-4-* h^v^M^P-N 2 - [ (5-^^-4, 5, 6, 7 -7- 

h7tHn^/D [5, 4-c] tfU^>-2— f)W ^;i/3}^-;j/] -l, 2 
-^^U^\^>i^T2.> (2 0 0mg) *rb7t:Hn77> (5ml) *«fc 
tf* (0. 6ml) fc«*U *gtfbU?^A (12mg) MU^mW 

H (10ml) lzmMl>. tf^U>?> (6 5mg) , 1 — ( 3 — 

v*^)V7$.;?u\d)\,) - 3 -x^;p*;p^^< 5 K mi (no 

mg) , l-kHD^wyh'J7y-^ (7 7mg) . v^-TV^Ptf^X^ 





CI 
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;UT5> (3 9 0mg) SrHn^> ^T?3 BW&#Lfc. *5tt**«BrF«SU 

frX^&Zu^htf^ysf— S—JV : i?2uu*?>=l : 10) CTH 
SU 7U-# (13 2ms) £tl£**y-;W;:i&S?L 

(2 3 0^1) £;&0*_, X-^^in^^b^iifc. £ 

n^jS^b^S-fb^ (12 7mg) tT#fc. 
X H-NMR (CD 3 OD) 6:1. 55-2. 10 (12 H, m) , 3. 06 

(3H, s). 3. 07-3. 16 (3H. m) . 3. 59-3. 70 (7H, 
m) , 4. 35 (1H, br. s) , 4. 61 (2H, br. s) , 7. 13- 
7. 21 (2H, m) , 7. 41 (1H. d, J = 8. 8Hz) , 7. 60 (1 
H, s) , 7. 86 (0. 5H, d, J = 7. 6Hz) , 8. 84 (0. 5H, 
d, J = 7. 6 Hz) . 
MS (FAB) m/z : 5 8 3 (M+H) + . 

[^660315 8] (IS, 2R, 4S) — N 1 — [ ( 5 -7;^n-f > 

2 — r;w) >] -4- (n, N-s>*^;io&;w*E>r;p) -n 2 - 

[ 5, 6, T-rh^kHD^/D [5, 4-c] If US? 

>- 2 — r;w ^;i/2^-;i/] - 1, 2-^^a^i7->^T5> 



^J60U 5 7 i(pj#0^1?, (IS, 2R, 4S) -4-lh+y*M- 

^-n 1 - [ (5 -7^^-dok-;i^- 2 --r;i^) -n 2 - 

[ (5-^^-4. 5, 6, T-fh^kHDWD [5. 4-c] tfUS^ 



— N 
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>-2--ow -l, 2-5^n^tf>^7S>£in7k^Lfc 

! H-NMR (DMSO-d 6 ) 6 : 1. 4 8-2. 0 0 (6H, m) , 2. 6 
0-3. 30 (5H, m) , 2. 80 (3H, s), 2. 91 (3H, s), 
2. 98 (3H, s) , 3. 7 0-4. 68 (4H, m) , 7. 00-7. 06 
(2H, m) , 7. 3 7-7. 4 2 (2H, m) , 8. 3 6-8. 4 1 (2H, 
ra) , 11. 6 9 (1H, s) . 
MS (FAB) m/z : 5 2 7 (M + H) + . 

immmi59] (is, 2R, 4S) — n 1 — [ (5 ~y)V^ru^y F—jv- 
tuvtf—M -4- w-*^)vi3)vn*z-()V) -n 2 - [ (5-* 

3^-4, 5, 6, 7-fl^7tHDf7^D [5, 4-c] fc!U5?>-2— < 




5 7 fcSI«CD^j*T?, (IS, 2R, 4S) -4-Ih^M= 

JU— N 1 — [ (5-^;i/^-D-i'>h*-;>-2--i , ;p) -n 2 - 

[ (5-^^-4, 5, 6, 7-^h^bHn^Tl/D [5, 4-c] tfUv 7 
>-2— f;W #;M?— ;W - 1, 2-->^a^^>^7S.>^:M^Ml'rc 

X H — NMR (DMSO-d 6 ) 6 : 1. 57-2. 04 (6 H, m), 2. 3 
3-2. 41 (1H, m), 2. 55 (3H, s), 2. 92 (3H, s), 
3. 17-3. 7 1 (4H, m) , 4. 13-4. 14 ( 1 H, m) , 4. 4 6 
(2H, br. s) . 4. 6 9-4. 7 3 (1H, m) , 7. 00-7. 05 
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(2H, m) , 7. 3 8-7. 42 (2H, m) , 7. 77 (1H, s) , 8. 
09-8. 15 (1H, m) , 8. 39 (1H, d, J = 7. 6Hz), 11. 
7 0 (1H, s) . 

MS (FAB) m/z : 5 1 3 (M + H) + . 

C^J&flll 6 0] (IS, 2R, 4S) -4- [N- (tert-») M 
A'^E-OH — N 1 — [ (5-^DD-r>H-;W-2— f;V) $)Vtf-)V] — N 2 
- C (5-X^JU-4, 5, 6, 7-rh7hKDf7yn [5, 4-c] tfU 



1 8^RI*©irScfcJ:D, (IS, 2 R, 4S)-N 2 -(tert 
-^H^r^;UsJ?- ;P) -4- [N- (t e r t-^^W fcJWt'E-OW - 
N 1 - [ (5-^DDOHh2--fjW ;W -1, 2->^n>\ 

5, 6, 7-^h^t HD^TV^n [5, 4-c] KU 2 -#;W?>* 

'H-NMR (DMSO-d 6 ) 5:1. 23 (9H, s) , 1. 50-2. 0 
0 (6H, m) , 2. 3 0-2. 5 0 (1H, m) , 2. 9 3 (3H, s) , 
3. 10-3. 80 (4H, m) , 4. 0 5-4. 8 0 (4H, m) , 7. 03 
(1H, d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 3 5-7. 4 5 (2H, m) , 7. 68 ( 1 H, d, J = 2. OH 
z). 7. 90-8. 10 (1H, m), 8. 42 (1H, d, J = 8. 1H 
z). 11. 30-11. 45 ( 1 H, m) , 11. 79 (1H, s). 




0. 



H 
N 
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MS (FAB) m/z : 5 7 1 (M+H) + . 
[*»«16 1] US, 2R, 4S) — N 1 — [ (5-*on<>K-;W-2 
—i)V) tDV#— )V\ -4- [ [ (3R) -3-fc HD*^lfDU5?>- 1— f 

;W -n 2 - [ (5-;Wi/-4, 5, 6, T-fh^tHnfT 

% /n [5, 4-c] KU3?>-2— r;W -1, 




1) (3R) -l-^>i?;i/-3- (tert-»^7xz;k>'j;i/t* 
~» tfa«J> ? > (1. 18g) (12ml) k:»w?u iMMffik 

(240ftl) &£tf7KBS<ft/1^^A (2 2 lmg) Sin*., tK^^AU^ 

U mSlO (3R) -3- (ter t-^fJ^7i-^'J;^v) fcfPU 
$?>&gt& (9 8 4mg) Sr#7*:. 
#£*lfc£j&Bf (2 4 9mg) , (IS, 2R, 4S) -4-*;V#4 l $'-N 

C (5-^nn-f >h-;w-2 — ov) *uvtf=.M — N 2 — [ (5-*^ 

;P-4, 5, 6, 7 — rh7t HD?77n [5, 4-c] fcf'Jv^-2 — T 
JW) -l, 2-z/t7W\tt>zSTS.> (2 9 5mg) , 1- (3 

-^^f^7$y^Dt!Jl/) -3-I^*;l/^5H jfttttt (12 6 
mg) &<ktfl-k KD*^>l/hiJ7\/-;P (8 7mg) £N, N->^^ 

domi) ic^L7tc ^-rvyntr;i/x5 L ;PT5> 
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na*^>=3 : 97) fcftU (IS, 2R, 4S) -4- [ [ (3R) -3 
- (t e r t -^;^7i-^yU;i/t*'» trnu^-i-^H 

— N 1 — [ (5-^PP-r>H-;u-2-^r;U) -n 2 - 
[ (5-^^-4, 5. 6, 7-Th7kFn?7yn [5, 4-c] tfUv? 
>-2— f;W -l. 2-i^O'v^1J->>>75> (2 4 8mg) 

l H — NMR (CDC 1 3 ) 6:1. 06 (9H, s), 1. 50-1. 60 
(1H, m) , 1. 75-2. 10 (5H, m) , 2. 2 0-2. 50 (2H, 
m) , 2. 54 (3H, d, J = 2. 8Hz) , 2. 6 0-3. 0 0 (5H, 
m), 3. 30-3. 80 (6H, m), 4. 10-4. 20 (1H, m), 
4. 40-4. 7 0 (2H, m) , 6. 85 (1H, s) , 7. 15-7. 25 
(1H, m) , 7. 3 0-7. 5 0 (8H, m) , 7. 60-7. 7 0 (5H, 
m), 7. 90-8. 00 (1H, m) , 9. 38 (1H, s). 
MS (FAB) m/z : 8 2 3 (M+H) + . 

2) _LiB<D£j&8> (2 4 0mg) &t!U^> (10ml) KJg#U *#T> & 

flBjc*-tru^>«fr (3. omi) *»tu on? 4. smmmftvrco * 

}&T> RJ$mzWemx.3 L )V (8 0ml) fciO^LT^U f&RLfcK*S»c£acfc: 

1 9-1 : 9) -v&mvrc n&tifcmmmm*v 2 an *$y$>&a*$ 

Mzmmi>, i^Mx^y-;i/M (2 2 5/! l) *iD*.T— SttB U £ 
^fc^^y-^-x-^sjn^-Ta^u ^te^©Jiggj& (ii4m g ) 
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X H — NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 6 0 (1H, m) , 1 . 7 
0-2. 10 (6H, m), 2. 75-2. 85 (1H, m) , 2. 92 (3 
H, s) , 3. 10-3. 80 (8H, m) , 4. 10-5. 10 (6H, 
m) , 7. 05 (1H, d, J = l. 7Hz) , 7. 16 (1H, dd, J = 
8. 8, 1. 7Hz) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 68 (1 
H, s) , 8. 3 0-8. 4 5 (2H, m) , 11. 10-11. 40 (1H, 
m) , 11. 7 8 (1H, s ) . 
MS (FAB) m/z : 5 8 5 (M + H) + . 
[9£6K0il6 2] (IS, 2R, 4S) -N 1 - [ (5 □ D-f > H— )V- 2 

— 1)V) -4- [ (3-kHP^~>T1f^> ? >- l —fJV) %)l<tf 

=-M -N 2 - [ (5-^3^-4, 5, 6, T-fh^kFn^/D [5, 
4-c] fc?<Jv>>-2— r;u) - l, 2-^O^it>y75> 




1) ^Jfi^Jl 6 101) tUTOcUT* l-^>iytK'JJl/-3- (tert- 
»^7x-^>iJM=l ; J') Tif^v^fcg&ljjtTcU 3- (tert-7 

?ji/>?7xzjp>'Uji/^'» Tif^> mmm^nrcm. (is, 2r, 

4S) -4-#;m^>— n 1 - [ (5-^DD-f>H-;p-2-^) 

— N 2 — [ (5-^^-4, 5> 6> pn^TVu [5, 

4-c] b!U> ? >-2— ()V) -1, 2-^D'\=Hj->>?T^> 

^I^SiirT, (IS, 2R, 4S)-4-[[3-(tert-7"W7i 

—)V$'VJi>**?$') T^-i-fM -n 1 - [ (5-^d 
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>}*-)],- 2-' av> #;m*-;i/| -N 2 - [ (5-*^)V-4, 5, 6, 
T-fh^hFWyD [5, 4-c] tfU> 5 >-2— ()V) tDV$~)V\ - 
1, 2->>i7W\tt>i?T$>*mc 0 

'H-NMR (CDC 1 a ) 0:1. 07 (9H, s), 1. 50-2. 50 
(5H, m). 2. 55 (3H, d, J = 2. 0Hz), 2. 80-3. 00 
(6H, m) , 3. 70-3. 8 0 (2H, m) . 3. 9 0-4. 3 0 (5H, 

m) , 4. 5 5-4. 6 5 (2H, m) , 6. 84 (1H, b r) , 7. 15- 

7. 25 (1H, m) , 7. 3 0-7. 5 0 (8H, m) , 7. 60-7. 70 
( 5 H, m) , 7. 90-8. 10 ( 1 H. m) , 9. 30 (1H, br). 

. MS (FAB) m/z : 8 0 9 (M+H) + . 

2) mmmi 6 102) tmm<Dimi!* ±&<D±f&m*zmm4k&&i&®jto 

X H — NMR (DMSO-d 6 ) 0:1. 45—1. 55 ( 1 H, m) , 1.6 
0-2. 1 0 ( 5 H, m) , 2. 55-2. 65 (1H, m) , 2. 91 (3 
H. s) , 3. 10-3. 90 (6H, m) , 4. 0 0-4. 3 0 (3H, 
m) , 4. 40-5. 8 0 (5H, m) , 7. 06 ( 1 H, d, J = l. 5H 
z) , 7. 16 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 42 (1H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = l. 7Hz) , 8. 30- 

8. 45 (2H, m), 11. 40-11. 60 (1H, m), 11. 80 (1 
H, s) . 

MS (FAB) m/z : 5 7 1 (M+H) + . 
[^fiS0U63] (IS, 2R, 4S) -N 1 - [ >MH2 
— -4- (N, N-S^^fcJW^E-fJM — N 2 — [ [5 
- (1, l-V^)V-2-\i^U^^)V) -4, 5, 6, 7-ff7kH 
u^yyu [5, 4-c] fc!U> ? >-2— (M *;U3j?-;W -l, 2-~>#d 
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1) (IS, 2R, 4S) -N 2 - (ter t-^h^*M-;W -N 1 - 
[ (5-^dd>t>f-;!/-2-<;W tuvtf-M -4- (N, n-^tWP 

fjJ^n^M -1, 2-^t3A*lJ->e?75> (2 0 0mg) Sy^DD^ 
^> (6ml) fcigflIU HJ7;MxiflRfc (2ml) £iJD;L> M"C2. 5P# 
«JETJg#*S*U (IS, 2R, 4S) — N 1 — [ (5- 
^nn^>H-^-2-<;W -4- (N, N-^jWWtuWFE 

O^T?^Jfi^J2 tH«|<D^T. JilHhU7;P^D^m^ 5- [1, 
^;U-2- (t e r t -^?7x=F/UW-» X3\>H -4, 5, 
6, 7-rh7tFDf7l/n [5, 4-c] tf U 5»- 2 U5 1 
^Att (3 2 4mg) , N-*^;p*;W*U> (143/il) *itfl-hHD 
^W/h'J7y-JH*»ft (8 6mg) £N, N-^^?M;i/A75 H 
(5ml) \zmmv> 1- (3-^^;PT^/ynh!;W -3 -x^ju^tf 
iMSh* M£ (10 8mg) ^^^JtLTSlS^^rS^ttCiO, 

(is, 2R, 4S) — N 1 — [ (5-^aa^ >H-;v-2— - ov) 

;V] -4- (N, N-5>jWWfr;WX^f/W — N 2 — [ [5- [1, 
3^-2- (ter t-^;i/J?7i^y"JJ|/t*y) X^;P] -4, 5, 
6, 7 - fh7hKDf77a [5, 4-c] tf'Ji^-2 — OP] %)Vtf~ 
)V] -1, 2-V^n'V^tJ->>>T^> (3 6 3mg) ZT^JVyTXymftt 

1 H — NMR (CDC 1 3 ) 5:1. 0 7 (s, 9 H) , 1. 6 6 (m, 2 
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H) , 1 . 7 7 (m, 1 H) , 1 . 8 4 (m, 1 H) , 2 . 04 (m, 1 H) , 
2. 2 3 (m, 1H) , 2. 3 4 (m, 1H) , 2. 8 4-3. 0 6 (8H) , 
2. 9 7 (s, 3H) , 3. 10 (s, 3H) , 3. 5 8 (m, 1H) , 3. 6 
2 (s, 2H) , 3. 98 (s, 1H) , 4. 03 (s, 2H), 4. 17 
(m, 1H) , 4. 6 3 (m, 1 H) , 6. 8 4 (s, 1 H) . 7. 2 0 (d 
d, 1H, J = 8. 8, 2. 0Hz) , 7. 33 (d, 1 H, J = 8. 8H 
z ) , 7. 39-7. 66 (12 H), 7. 89 (1H, d, J = 5. 9H 
z) , 9. 34 (1H, s). 

2) mmm69<D3) tmmoxmz&Q, ±ft<D£.f$®fr*>mmfc£®*n 

! H-NMR (DMSO-d.) 6:1. 54 (1H, m) , 1. 74 (3H,' 
m) , 1. 9 7 (2H, m) , 2. 7 6 (1H, m) , 2. 8 0 (3H, s)., 
2. 91 (3H, s) , 2. 98 (3H, s) , 3. 0 0-3. 7 6 (3H) , 
3.0 4 (2H, m) , 3. 18 (2H, m) , 3. 4 9 (1H, m) , 3. 6 
8 (1H, m) , 4. 12 (1H, br, J = 3. 6Hz) , 4. 43 (1H, 
m) , 4. 59 (1H, d, J = 3. 6Hz) , 4. 67 (1H, m) , 7. 0 
5 (1H, s) , 7. 17 (1H, d, J = 8. 8Hz) . 7. 41 (1H, 
d, J = 8. 8Hz), 11. 78 (1H, s), 7. 68 (1H, s), 8. 
38 (1H, s), 8. 40 (1H, s), 11. 35 (1H, br. s). 
MS (ESI) m/z : 6 0 1 (M+H) + . 

mmmi 6 4] c±) - c i s -n 1 (*^«n 2 ) - c (s-^od-oh 

2 — T;U) -4, 4->>*h*>'-N 3 (^fcfctN 1 ) - 

[ (5-*3^-4, 5, 6, 7-Th7kHnfjyD [5, 4-c] t!U^ 

>- 2 — f ;p) *;k#n;w - i, 2-^^o^d->^ts.> 

mmw2£mn<Dj3&-?. (±> -cis-n 1 (*fe«N 2 ) - c (5-* 

DP-f>F-;l/-2 — *)Vtf—M -4. 4-^h^^-l, 2-~>^ 
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C5, 4-c] tfU> f >-2-*;^>m U^A^&«Hfc£4fc*#&. 
X H-NMR (CDC 1 ,) 8:2. 13 ( 1 H, m) , 2. 23 ( 1 H, 
m) , 2. 42 (1H, m) , 2. 46 (3H, s) , 2. 7 2 (1H, m) , 
2. 84 (1H, m) , 3. 21 (3H, s) , 3. 24 (3H, s) , 3. 4 
9 (1H, s) , 3. 58 (1H, d, J = 15. 6Hz) , 3. 71 (1H, 
d, J = 15. 6Hz) , 3. 89 (1H, m) , 4. 28 (1H, m) , 6. 
85 (1H, d, J = 2. 0Hz) , 7. 19 (1H, dd, J = 8. 5, 2. 
0Hz) , 7. 30 (1H, d, J = 8. 5Hz) , 7. 62 (1H, s) , 
9. 2 1 (1H, s) . 

6 5] (±) -c i s -N 1 (SfcteN 2 ) - [ (5 -*DD^>F 
2-^)1) )V1 — N 2 (SJ&ttN 1 ) - [ (5-^^;W-4, 

5, 6, 7— ^h^fcHo^Typ [5. 4-c] KUS>>-2— 
— -4-^y-l, 2-i/5 OA^>y75> 

(±) -c i s-N 1 (SfcfciN 2 ) - [ (5-^DD-f >K-;i/-2--f 

-4, 4-^*h*->-N 2 c^fcteN 1 ) - c (5-*^ 

-4, 5, 6. T-rhytHD^/D [5, 4-c] tfUv^-2 — f;W 

- i, 2-^da^>>?75> Cioomg) St^pd^a 
(2ml) fcig#eu h^Jyj^nmm (0. 5ml) (0. 5ml) 

#574- &>7ua**> ;-)],= ! 9 : 1) T**SSUfc. #&nfc*i 
fiH#***7-;W (4ml) lm&mg&LfS-JWm (0. 3 8 

ml) fcim*» ^ffiT^*S*U MAi^tt (3 5mg) LT 
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'H-NMR (DMSO-d 6 ) 6:1. 86 ( 1 H, m) , 2. 09 ( 1 H, 
m) , 2. 3 0 (1H, m) , 2. 54 (1H, m) , 2. 8 7 (3H, s) , 
2. 96 (1H, t, J = 13. 0Hz) , 3. 08 (2H, m) , 3. 35 
(3H, m) , 4. 0 3 (2H, m) , 4. 5 6 (2H. m) , 7. 0 3 (1 
H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 38 (1H. d, J = 
8. 8Hz) , 7. 69 (1H, s), 8. 43 (1H, d, J = 8. 8H 
z) , 8. 91 (1H, d, J = 8. 8Hz) , 11. 75 (1H, s) . 

mmmi 6 6] (±) - c i s-n 1 c*fc«N 2 ) - [ (5-^on< >k 

-)V-2--()V) tl)V^-M -4-kh*D + W5;-N 2 (SfcfctN 1 ) - 
[ (5-^WP-4, 5, 6, T-rh^k^n^/O [5, 4-c] fcTUS? 

>-2-^)V) -l, 2-^n^U->^75> 

(±) -c i s-N 1 (£fc«N 2 ) - [ (5 -^PPOH-Jl'- 2 — f 

)V) tj)\,#-)V\ -N 2 (S^ttN 1 ) - [ (5-^^-4, 5, 6, 1-7- 
h7kHaWn [5, 4-c] t!U^>- 2 -> OV> ti)ViS=-)V\ -4-3- 

*V-1, 2-i/2W\3r-*)r>V7^> (13 3mg) St!U> ? > (8ml) t 

*?y~-)i> (8mi) (Dm&mmmm^. HKtHDW5> oomg) 

U*?> : ^^;-JV=9 7 : 3-1 7 : 3) mm<t&® (13 1 

mg) §tfil#tbT#&. 

1 H — NMR (CDC1 3 ) 6:1. 43-1. 86 (3H), 2. 01 (1 
H, m) , 2. 2 8 (1H, m) , 2. 4 5 (3H, s) , 2. 5 1 (1H, 
m) , 2. 6 9 (1H, m) , 2. 8 2 (3H, m) , 3. 8 6-3. 4 3 (2 
H, m) , 4. 20 (2H, m), 6. 85 (1H, s). 7. 16-7. 13 
( 1 H, m) . 7. 22 ( 1 H, m) , 7. 46, 7. 50 (totallH. 
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s), 7. 56-7. 64 ( 2 H) , 9. 59, 9. 62 (total 1H, 
s) . 

immmi 6 7] c±> -c i s -n 1 (s^n 2 ) - c (5-^dck>k 

— )V-2-' ov) xjvtf—jv] -4, 4- (i, -n 2 

(SfcteN 1 ) - [ (5-*3\>W-4. 5, 6, 7-fh7tHDf7Vo 

C5, 4-c] t!U^>-2— r;W -l, 2-v-^a^U->^ 

75 > 

mS0>J2 iPB«©^FteT, (±) -cis-N 1 (SfcteN 2 ) - [ (5-^ 

dd-t>k-;I/-2— -4, 4- (l, 2-x.j-V> s JHr^r 
is) -1, 2-^DA^>^75><i:5-^;i'-4 > 5, 6, 
th'af7 4 /D [5, 4-c] fcfDv^- 2 U^A&T^^CJS 

'H-NMR (CDC 1 8 ) 6:1. 69-1. 87 (6H, m) , 2. 31 
(1H, m) , 2. 47 (3H, s), 2. 73 (1H, m) , 2. 86 (2 

H, m) , 3. 5 8 (1H, d, J = 15. 4Hz) , 3. 7 2 (IK. d, J 

= 15. 4Hz) , 3. 9 1 (1H, m) , 3. 99 (4H, s) . 4. 3 8 
(1H, m) , 6. 86 (1H, d, J = 2. 0Hz) , 7. 19 (1H, d 

d, J=8. 8, 2. 0Hz) , 7. 30 (1H, d, J = 8. 8Hz) , 7. 

38 (1H, d, J = 7. 3Hz) , 7. 62 (1H, d, J = 2. 0Hz) , 

9. 15 (1H, s) . 

immmi 6 8] (±> - c i s -n 2 (s^n 1 ) - [ (5-^dd-t >k 

2 --f)U) *;^~;P] -4, 4- (1, 2-2L^U>i?**is) — N 1 
(SfcfctN 2 ) - [ (5-*^;i/-4, 5, 6, 7-^h^t HofT^/a 

[5. 4-c] KU5»-2--f;W *;w^-;i/] -1, 2-5strw\tt>& 

^JSfl|2 (±) -c i s-N 2 (ifcfcteN 1 ) - [ (5-# 
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DCK >H-;i/-2— UV) XM-M -4, 4- (1, 2-JL3-U>i?tt 
-» -1, 2-i ; /#U^-y->i?7S.>t5-*3 L J\s-4, 5, 6, 
tHn?7ya [5, 4-c] tfU^>- 2 -#;i^>& U^^A^S^M 

: H — NMR (CDC1 3 ) 6:1. 71-1. 93 (5H. m) . 2. 07 

(1H, m), 2. 45 (1H, m), 2. 47 (3H, s), 2. 72 (1 

H, m), 2. 86 (2H, m), 3. 59 (lH. d, J = l 5. 4Hz), 

3. 72 (1H, d, J = 15. 4Hz) , 3. 98 (4H, s) , 4. 05 

(1H, m) , 4. 16 (1H, m) , 4. 2 5 (1H, m) , 6. 8 5 (1 

H, s) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 (1 

H, d, J=8. 8Hz), 7. 39 (1H, d, J = 7. 1Hz) , 7. 61 
(1H, s) , 9. 47 (1H, s) . 

tnmmi 6 9] (±) -cis-N 1 (£fc«N 2 ) - [ 

2 -^M %)\,1£-)V\ -4-^h=^H5;-N 2 (HcfcteN 1 ) - 
[ (5-^^-4, 5, 6, 7-Th7kHnf77D [5, 4-c] \LVV 
>-2 — <)V) -1, 2-i/Zw\*'*}->i?TS.> 

1) (±) -cis-N 1 , N 2 -fcT* (tert-^h^M-;W -4 

2-^DA^>^75> (2. 21g) 

(30mi) h^yj^umm (6mo &tn*.> mm-v 

I. 5i^raa#bfc. sis^ssisib, n, n-v 

/f^AT^ H (20ml) CgfiU 5-^000^-^-2-^^ 
>M (5 0 0mg) , 1- O-v^^Tay^Dtf;!,) - 3 -X3^#;W£ 
>H*$Fit&& (5 9 3mg) , 1 -h h*D^>yhU7!/- ;H7K*0$J 
(4 7 3mg) ^.fctfN-^^HE^y > (2. 8ml) £Jfl*_, ififlO 
l$Pfl&3£b£:. $6t5-^nn<>F- 2 -#;i/3£>$? (2 4 2mg) , 
1- (3 -^^^T^yyntr;!/) -3-I?MM^?H &B& 
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(2 3 7mg) - t |«D + ^>«/h U7 % /— ;H*2ft«l (18 9 

mg) zuax. 4mmmwvrco K^m\zmamm^mi-b^^A^m^ mm 

9 7 : 3-4 : 1) T#HS!U (±) -c i s — N 1 (£fcfciN 2 ) - [ (5- 

2W\*-V->V7*> (3 6 8mg) (±) - c i s — N 2 

N 1 ) - [ (5-^dd< >H— ;u-2— f;w -4-*h^>-r 
5/- 1, 2-S/£m'V^>$rr$> (3 0 0mg) 
2) ±B©KJ&T#&n& (±) -c i s-N 1 (£fc&N 2 ) - [ 
nK>K-;u-2— f;w) *;i/3^-;W -4-^^W5;-i, 2-s^a 
A^>^75>t5-^5 1 ;l/-4 > 5, 6, 7-rh7k HD^TVa [5, 
4-c] KUS?>-2-;fc;i,#>»U^XWfcfc&» §HJ£0»J2 tra«0^ttT?, 
®®ffc-&®l (* 5 /ggfcfr© s y n43«ktfa n t i W&fcm&m 

X H-NMR (CDC 1 3 ) 6:1. 84-2. 00 (3H, m) , 2. 2 6- 
2. 5 6 (3H, m) , 2. 46 (3H, s) , 2. 8 1 (4H, m) , 3. 5 
7 (1H, q, J = 15. 4Hz) , 3. 70 (1H, q, J = 15. 4H 
z) , 3. 84, 3. 85 (t o t a 1 3H, s) , 4. 11 (1H, m) , 
4. 28 (1H. m) , 6. 84 (1H, s) , 7. 17 (1H, d, J = 8. 
8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 46 <2H, m) , 
7. 56 (1H, m) , 9. 42, 9. 55 (totallH, s). 

[^#117 0] (1R*. 2S*) -N 1 (SitteN 2 ) - [ (5-^na-O 
H— )V-2 — i)V) * )Vi£-)\>] -4-th'D+i/-N 2 (fifcteN 1 ) - 

[ (5-^^-4, 5, 6, 7-^h^t Fn^TVD [5, 4-c] t*U5> 
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A) 

1) ^»ji69©D hmm<o^m^. ur\ 2s*) -n i , N 2 -k*x 

(t e r t-yh*^M-;i/) -4- (ter t-^;|/^7iZJk>iJ^ 
**^> - 1. 2 -^D^17->^T5> (&#Sffi#:A) Otert-^h 

+->^;^n;i/g$^5SLfe©^, 5-^do<>k— ;i,-2-#;p#>8££S 

(1R*, 2S*) -4- (tert-^;^7iZ;P 
V'UJM-^rv') -N 1 (SfcfctN 2 ) - [ (5-^np-f>H-;i/-2-^;p) 

(1R*. 2S*) -4- (tert-yW7i-^UM^» — N 2 
(SfcfciN 1 ) - [ (5-^no-f>K-JP-2— <;w -l, 2 

2) _hgBCD£j£T#S>*l£: (1R*, 2S*) -4- (tert-7^7i 
-^UJM-^rv') -N l (£fc«N 2 ) - [ (5-^DP-f>H-j|/-2- f 

;u) -i, 2->-^o^-y->>?T5> (£#:s&#a) £5-* 

5MP-4, 5, 6, [5, 4-c] ¥Vi?>-2-% 

>M*>g& 'J^A&^6, ^2t»7?^ (1R*. 2S*) -4 

-(ter t-^;^?!-^^!;;^^) -n 1 (SfcfiN 2 ) - [ (5 
-^DD-f >H-;p-2-<;p) -n 2 (icfcteN 1 ) - [ (5- 

^^;i/-4, 5, 6, 7-f h7tHD^/n [5, 4-c] k!U^>-2- 
-f;W JW -1, 2-*^n^>J?75> (3£#Sft#A) 

X H — NMR (CDC 1 3 ) 6:1. 06 (9H, s), 1. 58 (1H, 
m) , 1 . 8 7 (1H, m) , 2 . 2 1 ( 1 H, m) , 2 . 4 6 ( 3 H, s ) , 
2. 51 (2H, d, J=7. 6Hz) , 2. 72 (1H, m) , 3. 56 (1 
H, s) , 3. 57 (1H, d, J = 15. 3Hz) , 3. 72 ( 1 H, d, J 
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= 15. 3Hz), 3. 76 (1H, m), 3. 92 (1H, m) , 6. 78 
(1H, s) , 7. 17 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 40 
(7H, m) , 7. 59 (1H, s) , 7. 66 (6H, m) , 9. 30 (1 

H, s) . 

3 ) ±ia©£jfcT# e nfrik&mfr £> , $mm 6 9 © 3 ) t mu^m^umit 

'H-NMR (DMSO-d 6 ) 5:1. 28 (2H, m) , 1. 45-1. 6 
4 (2H, m) , 1. 86 (1H, d, J = 9 . 0Hz) , 2. 02 ( 1 H, 
m) , 2. 3 3 (3H, s) , 2. 6 9 (2H. m) , 2. 7 7 (2H, m) . 
3. 54 (1H, d, J = 15. 6Hz) , 3. 62 (1H, d, J = 15. 6 
Hz) , 3. 99 (2H, m) , 4. 78 (1H, d, J = 4. 2Hz) , 7. 
00 (1H, s) , 7. 14 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 3 
8 (1H, d, J = 8. 8Hz) , 7. 66 (1H, s) , 8. 20 ( 1 H, 
d, J = 7. 8Hz) , 8. 54 (1H. d, J = 7. 8Hz) , 11. 69 
(1H, s) . 

[H»J 1 7 1 ] (1R*. 2S*) -N 2 (SfcteN 1 ) - [ (5-i?OD^> 
[ (5-;* 3^-4, 5, 6, 7-^h^tHn^TVn [5, 4-c] If US? 
B) 

1) J&G£#)1 6 9©1) ^Ulc^Srz?* (1R*. 2S*) -4-7iih^>- 
-N l . N 2 -H7 (t e r t h^S^*^-^) - 1 , 2-~>^D'\*lJ- 
>S>T5> Oter t h^^^-;l/SSr^5feL^CD 

5 - i7 D o-f > 2 - tfcE '>'J*W^D7 

h^^7^-T^SL, (1R*. 2S*) -4-7th + >'-N 1 

N 2 ) - [ (5-^dd^>h-;p-2— nV) -i, 2-s^a 
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^*>5>75> (3£#JH$#B) fecfctf (1R*, 2S*) -4-7>feMp$/ 
-N 2 (SifcfciN 1 ) - [ >K-;i/-2— OV) tt)V^=.)V1 - 

2) ±IB©S^T?#e,tlfe (1R*, 2S*) (££:« 
N 1 ) - [ >F-;P-2— r;i/) -i, 2-i^a 
^f>y75> (3l#gtt#B) i5-^;V-4, 5, 6, 7-rh7tH 
□^TV^O [5, 4-c] tfU>?>- 2- 'Jm*J»6, §fe8£0>J 
2tl^^^j*7?> (1R*. 2S*) -4-T-kh^->-N 2 (^fcteN 1 ) - 

[ (5 - ^DD<>MP-2 --r;P) *Jl/aH— — N 1 (£fc«N 2 ) - 
[ (5-^^-4. 5, 6. 7-fh7tKnf7yn [5, 4-c] fcT'Jv* 

>-2-^)V> XfrtfZLJV) -1, 2-^>^D^l7->>?T5> (3t#mtt# 

B) 

1 H — NMR (CDC 1 8 ) 6:1. 7 4 (2H. m) , 2. 0 9 (2H, 
m) , 2. 11 (3H, s) , 2. 2 9 (2H, m) , 2. 4 7 (3H, s) , 
2. 73 (1H, m), 2. 84 ( 3 H. m) , 3. 59 (1H, d, J = l 
5. 4Hz) , 3. 72 (1H, d, J = 15. 4Hz) , 3. 89 (1H, 
m) , 4. 4 1 (1H, m) , 5. 2 4 (1H, s) , 6. 8 7 (1H, s) , 
7. 20 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 26 (1H) , 7. 3 
0 (1H, d, J=8. 8Hz) , 7. 43 ( 1 H, d, J = 6. 8Hz) , 
7. 64 (1H, s), 9. 13 (1H, s). 
MS (ESI) m/z : 5 3 0 (M+H) + . 

3) ±ft<D£.0Zyj (8 2mg) $fh7kHU77> (2ml) 

(2ml) £tt£FU ljSK6*lft'Jm (2 3 2ml) S»T4P| 

fflili^DT h^^^^f — (^OD^^> : ^37/-;p=4 7 : 3) -£^§3 
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u mmfc&vn (53mg) zmzeLm ft tLxm tc. 

'H-NMR (CDC 1 3 ) 6:1. 7 5 (4H, m) , 1. 9 2 (3H, 
m) , 2. 15 (1H, m) , 2. 2 3 (1H, m) , 2. 4 6 (3H, s) , 
2. 72 (1H, m) , 2. 85 (2H, m), 3. 58 (1H, d, J = l 
5. 6Hz) , 3. 70 (1H, d, J = 15. 6Hz) , 4. 33 (1H, 
s) , 3. 9 3 (1H, m) , 4. 5 6 (1H, m) . 6. 8 9 (1H, d, J 
= 2. OHz) , 7. 18 (1H, dd, J = 8. 8, 2. OHz) , 7. 27 

(1H) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 46 ( 1 H, d, J = 
7. 1Hz) , 7. 58 (1H, s) , 9. 16 ( 1 H, s) . 

[*K«17 2] (1R», 2S*) -N 1 <*fc«N a ) - [ (5-^DP<> 
F-;i/-2— i)V) Ji)Vtf~)V] -4-tKn^>-4-^5 i ;V-N 2 
N 1 ) - [ (5-^^-4, 5, 6, 7-rh7tHn^7^D [5, 4- 
c] t!U$»-2— f;w -1, 2-->^n^-y->>?T5> (SttfleAl) & 

W.(1R*. 2S*) -N 2 (SfcteN 1 ) - [ (5-*DD-f >F-;j,-2- 

•f ;W ;n - 4 -fa Hn^>-- 4 -^^-n 1 (£fcteN 2 ) - 

[ (5-*5^l/-4, 5, 6, 7-rh7hKn?7yn [5, 4-c] fa'JS? 
>-2— r;U] -1, 2-^d7 0^1h>>*TS> (Mt£#A2) 
*lfi^J2t^©^T, (1R*. 2S*) — N 1 — [ (5-^DD-f>H- 

)V-Z-4)V) *;i/3}?-;w -4-ht> , D^-4-^-i, 2-^^n^\ 

tt>5?TS> (^&#A) (1R*. 2S*) — N 2 — [ (5-^OD-f 

>F— ;w-2— f;w -4-fa Fn*~>-4-;*^;i/- 1, 2-~> 

*D'vHf>S>7S> (S&#A) ©Jg^fc5-*^;W-4, 5, 6, 7-t- 
h^tHa^TVn [5, 4-c] fa >JS?>- 2 -#>M?>gg D^OktfifcK 

SftlfcA 1 : 

'H-NMR (DMSO-d 6 ) «5 : 1 . 24 (3H, s) , 1. 33-1. 8 
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2 (4H, m) , 2. 34 (3H, s) , 2. 6 7-3. 6 4 (8H, m) , 
4. 06 (2H, br) , 4. 67 ( 1 H, b r) , 7. 02 (1H, s) , 
7. 13 (1H. d, J = 8. 6Hz) , 7. 38 (1H, d, J = 8. 6H 
z) , 7. 66 (1H, d, J=2. 0Hz) , 8. 23 (1H, br) , 8. 
59 (1H, d, J = 8. 1Hz) , 11. 73 (1H, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 
Htt#A2 : 

*H— NMR (DMSO-d 6 ) 81. 25 (3H, s), 1. 33-1. 79 
(4H, m) , 2. 3 3 (3H, s) , 2. 6 5-3. 6 3 (8H, m) , 3. 
88-3. 94 (1H, m) , 4. 23 ( 1 H, m) , 4. 59 (1H, b 
r) , 7. 01 (1H, s) , 7. 13 (1H. d, J = 7. 8Hz) , 7. 3 
8 (1H, d, J = 8. 6Hz), 7. 67 (1H, s) , 8. 29 (1H, b 
r) , 8. 43 (1H, d, J = 9. 3Hz) , 11. 67 (1H, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 
[£16011 7 3] (1R», 2S*) — N 1 (SfcteN 2 ) - [ (5-^na<> 
)*—)V-2-'i)V) -4-hh*n^>-4-^^-N 1 
N 1 ) - [ (5-^^-4, 5, 6, 7-rh7k Kn^TVn [5, 4- 

c] tfU> f >-2— r;w -l, 2-->^n^-y->s;T$> (Jltt#B) 

HJfi^2 tTOO^fe-e, (1R*. 2S*) — N 1 (Sfc«N 2 ) - [ (5- 

^ap-f >h*— 2 --r;W #;m*-jK) -4-tl<n^v'-4-^;v- 
1, 2->-^n^it>> ? 75> (^S-ttB) t5-^)l-4, 5, 6, 7- 
rh7kHnf7^D [5, 4-c] fcfU 2 U^A^ 

1 H — NMR (DMSO-d a ) 6:1. 16 (3H, s) , 1. 24 ( 1 H, 
br), 1. 39-1. 42 (1H, m) , 1. 57-1. 79 (3H, m) , 
1. 92-1. 9 4 (1H, m) , 2. 33 (3H, s) , 2. 66-2. 78 
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(4H, m) , 3. 53 (1H, d. J = 15. 7Hz) . 3. 60 (1H, 
d, J = 15. 7Hz) , 4. 01 (1H, br) , 4. 32 (1H, b r) , 
7. 04 (1H, s), 7. 13 (1H. dd, J = 8. 8, 2. 0Hz), 
7. 37 (1H, d, J = 8. 8Hz) , 7. 65 ( 1 H, d, J = 2. OH 
z) , 8. 24 (1H, d, J = 8. 8Hz) , 8. 28 (1H, d, J = 9. 
OHz) . 11. 6 5 (1H, b r) 
MS (FAB) m/z : 5 0 2 (M+H) + . 

CIW.I1 74] (1R*. 2S*) -N 1 - [ (5-^OD-f>H-JU-2— ( 

)V) -4-t Kci*->*? L Jl/-N 2 - [ (5-^^;v-4, 5, 

6, 7-rh7hHDf7yn [5, 4-c] t!US?>- 2 -- fJW 
;W -1, 2-^D^t>^75> C£#Jltt#A) 



1) ##033 OiTO^-C, (1R*, 2S*) -4- (tert-^P 
^7i-Jl/y'JW«>^f;W -1, 2-^DA^it>i?75> C&#Mte 

#A) ^itf 5 - i? d o^f > 2 - *;i/^>i* & , (1R*. 2 s*) 
-4- (t e r t -^5?7i^*>>J^«»^) — N 1 — [ (5-^ 
nn^>Mi/-2-'fji/) #;M*n;i/| -1, 2-^o^>i;75> 

2) ±IHORji£rT?#c > tlfc<t;-&tl<i:5-^^-4, 5, 6. 7-fh7kFD 
^Tl/D [5, 4-c] Wi?>-2-jj)Vi£>m iJf«7A»j»6, §fe&S0»J2 
£ITOfc77iSsT, (1R*. 2S*) -4- (t e r t-^l/^x-J^U 
Jl/^-^v'^^l/) — N 1 — [ ^-i7UU^>\^-)V-2-^)V) fj)V&—)V\ 




OH 
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— N 2 — [ (5-^^-4, 5, 6, 7-fh7tHDf7ya [5, 4- 

c] true?>— 2 — f ;W) #;w#-;Ki -i, 2-^n^t>^75> % 

mm. (&#jh4#a) 

'H-NMR (DMSO-d 6 ) 6:1. 04 OH, s) , 1. 23-2. 0 
7 (7H, m) , 2. 3 5 (3H, s) , 2. 7 3-2. 8 9 (4H, m) , 

3. 5 8-3. 5 9 (2H, m) , 3. 63 (2H, br. s) , 4. 20 (1 
H, m) . 4. 31 (1H, br. s), 7. 16 (1H, s), 7. 19 (1 
H, dd, J = 8. 8, 1. 2Hz) , 7. 42-7. 46 (6H, m) , 7. 
6 3-7. 6 5 (4H, m), 7. 69 (1H, br. s), 7. 88 (1H, 
d, J = 6. 6Hz) , 7. 95 (1H, s) , 8. 71 (1H, d. J = 8. 
5Hz) . 11. 82 (1H, s) 

MS (FAB) m/z : 74 1 (M + H) + . 

3) mm 6 9 <D 3) fcWttO^r&T, ±fB<D£fc/»£MUT^jS*fc^£# 

'H-NMR (DMSO-d 6 ) 6 : 1. 21-1. 23 (1H, m) , 1 . 4 
9-1. 72 ( 5 H, m) , 2. 00-2. 04 ( 1 H, m) , 2. 34 (3 
H, s) , 2. 6 7-2. 6 9 (2H, m) , 2. 7 4-2. 7 5 (2H, 
m) , 3. 6 2 (2H, s) , 4. 10-4. 13 (2H, m) , 4. 3 1 (1 
H, br. s) , 4. 5 3 (1H, m) , 7. 17-7. 20 (2H, m) , 
7. 43 (1H, d, J = 8. 6Hz) , 7. 73 ( 1 H, d, J = 2. OH 
z) , 7. 91 (1H, d, 1 = 6. 9Hz) , 8. 64 (1H, d, J = 8. 
6Hz). 11. 83 (1H, s) 
MS (FAB) m/z : 5 0 2 (M+H) + . 

inmmi7 5i (ir*. 2r*. 4s*) -n 1 - c (5-^nn-r>K-;u 
-2 — r;w) - 4-t kd^pWI'-n 2 - c (5-*^- 

4, 5, 6, 7-^h^t:Hn5 i Tl/n [5, 4-c] fcrU5»-2--f;W # 
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OH 



<> 



mmmi 1 8 tB*fcLT, (1R*. 2R*, 4S») -N 2 - (tert- 
7h3r*/%)H$—)\s) — n 1 — [ (5-^nn-r>H— ;P-2 — OV) Xfrtf— 

/-J^TiSb&O^, 5-^^-4, 5, 6, 7-fh7tFn?7y 
□ [5, 4-c] fc!U^>-2-*;^>K U^*Att£»^31irT«Hte'& 

l H-NMR (DMSO-d 6 ) 6 : 1. 4 2- 1. 9 0 (5H, m) , 2 . 0 
7-2. 26 (3H, m), 2. 46 (3H, s), 2. 67-2. 95 (4 
H, m) , 3. 5 5-3. 8 0 (4H, m) , 3. 8 0-3. 9 5 (1H, 
m), 4. 13-4. 25 (1H, m) , 6. 84 (1H, br. s), 7. 1 
7 (1H, dd, J = 8. 8, 2. 0Hz), 7. 2 3- 7. 3 5 (2H, 
m) , 7. 43 (1H, d, J = 7. 2Hz) , 7. 58 (1H, br. s) , 
9. 2 9 (1H, s) . 
MS (ESI) m/z : 5 0 2 (M+H) + . 

(1R, 2R, 4S) -N 1 - [ ( 5 DO-f > b*-^- 2 
— r;W -4-tKn^fjv-N 2 - C (5-^^-4, 

5, 6, T-fh^hh'DWo [5, 4-c] fcf U *»- 2 — f;W 
= JV\ -1. 2->/ : 57D^\4 i 1f>> ? T5> 
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mmmi lsiimmzhx, ur, 2r, 4s> -n 2 - (tert-^b 

-4-tH U*is*?-)V- 1 , 2 - 5^ D'vHf->v*7' 5 >*ft«l«fflix^ / — 
MMlbfcO^, 5-*^- 4, 5, 6, 7 — r h^fc Ko^7\/D 

[5, 4-c] wv>-2-ivv&>m vttj&tm&z^wmfc&to 

] H-NMR (DMSO-d 6 ) <5 : 1. 4 2-1. 9 0 (5H, m) , 2 . 0 
7-2. 26 (3H, m) . 2. 46 (3H, s), 2. 67-2. 95 (4 
H, m) , 3. 5 5-3. 8 0 (4H, m) , 3. 8 0-3. 9 5 (1H, 
m) , 4. 13-4. 25 (1H, m) , 6. 84 (1H, br. s) , 7. 1 
7 (1H, dd, J = 8. 8, 2. OHz) , 7. 2 3-7. 3 5 (2H, 
m). 7. 43 (1H, d, J = 7. 2Hz), 7. 58 (1H, br. s) , 
9. 2 9 (1H, s) . 
MS (ESI) m/z : 5 0 2 (M+H) + . 
[*K«17 7] (1R*. 2S*. 4R*) — N 1 — [ (5 -^nD< > 

-2 — r;w -4- (l-kh'D^-i-^n^) -n 2 

- [ (5-*3^W-4, 5, 6, 7.— xh^tKD^T^/n [5, 4-c] fcf'J 
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— N 



CP 




mMmztmmojj&iT?. (ir», 2s*, 4r*> -n 1 - c 

-f > 2 — OP) *;w#n;w -4- (l-kKo^-i-^xf 



-f h^kHnWn [5. 4-c] t!U> > >- 2-*)V7$>m V^VAm. 

'H-NMR ( C D 3 OD) 6:1. 17 (3H, s), 1. 20 (3H, 
s), 1. 24-2. 22 (7H, m), 3. 02 (3H, s), 3. 18- 
3. 41 (4H, m) , 3. 52-3. 68 (2H, m) , 4. 08-4. 21 
(1H, m) , 4. 50-4. 65 (1H, m) , 6. 92 (1H, br. 
s), 7. 13-7. 19 ( 1 H. m) , 7. 39 (1H, br, J = 8. OH 
z), 7. 84-7. 93 ( 1 H, m) , 8. 22-8. 32 ( 1 H, m) . 
MS (FAB) m/z : 5 3 0 (M+H) + . 

mmmi78] cir*. 2s*, 4r*> -n 1 - c (5-^nn-r>MP 

-2— -4-* h^e^^-N 8 - [ (5-*^;w-4, 
5, 6, 7— fh^hl^p^/n [5, 4-c] fcfU> ? >-2— r;i/) ft;^ 
—)V] -1, 2-y^7D^>y75> 



;W -l. 2-> 



S?7=t> m^<i:5-^^;i/-4 > 5, 6, 7 
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!6aiWM8iRI»fcUT, (1R*. 2S*. 4R*) — N 2 — ( t e r t — 
M -4-*Mr$oWP-i, 2-*s?n^v> : ?7^>*m\mm.tt ; 
[5, 4-c] KU3»-2-}&;W$>» VttA&tm&iSltTW&tt&m 

'H-NMR (CDC I ,) 6:1. 2 0-1. 3 8 (1H, m) , 1. 5 0- 

I. 67 (2H, m) , 1. 88-2. 0 3 (2H, m) , 2. 03-2. 14 
(1H, m) , 2. 21-2. 32 (1H, m) , 2. 53 (3H, s) , 2. 

7 5-2. 9 5 (2H, m) , 3. 2 0-3. 3 5 (2H, m) , 3. 37 (3 

H, s) , 3. 71 and 3. 78 (each 1H, each d, J = 

II. 2Hz) , 4. 04-4. 13 (1H, m), 4. 53-4. 62 (1 
H, m) , 6. 8 5 (1H, d, J = 2. OHz) , 7. 19 ( 1 H, dd, J 
= 8. 8, 2. OHz), 7. 33 (1H, d, J = 8. 8Hz), 7. 54 

(1H, d, J = 7. 2Hz) , 7. 63 (1H, d, J = 2. OHz) , 8. 
07 (1H, d, J = 5. 6Hz) , 9. 49 (1H, br. s) . 
CIIJS^179] (1R*, 2S*. 4R*. 5S*) — N 1 — [ (5-^PO-f> 
F-;P-2— OV) %)l>tf-M -4, 5-^kKn^>-N 2 - [ (5-*^ 
)l>-4, 5, 6, 7-Tb7tHO?7\/D [5, 4-c] tf'J z?>— 2 —- f 

)V) #;i/#-;i,] -l, 2 -v-^n^\^it>^T5 > mmm. &&zs 

(1R*, 2S*. 4S*, 5R*) -N 1 - [ (5-^DD-f > K— JP— 2 — f 
)V) IDVK-M -4, 5->?t:Ffp^v'-N 2 - [ (5-^^-4, 5, 
6, 7-fb7bl<D?7yD [5, 4-c] t!U^>-2 — f;U) ^tf- 
)V] -1, 2-^^n^1^>^T$> mM&Ofg-g-^ 
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OH 




(±) -c i s-N 1 - [ (5 -^Dn-r>K—;i/-2--r^) 
-N 2 - [ (5-*^;i/-4, 5, 6, 7-f b7kh'nWa [5, 4- 
c] tfU^>-2— t)V) il)Vi£—M -4-S'*D'vHr>- 1, 2-y7S 
> (2. 85g) $Tb7hFD77> (10ml) , Tirh> (10ml) 43 

«k^7X (i omi) (Dm&mmizmmu mmt*x$<y& o img) , n- 

tT-JWVXVy-N-tti/}* (1. 23g) £flq;t, lSl714^TOt 
fe. SJSSSfcBaB&ffc:*-;*. 5 -7 A (16mg) *5«fc^N-^5 i Jl/ ; E;^U>-N- 
^v'F (6 13mg) SrUnA, 4 0tT5B^Lfc. MS10W 

jfcH:?- b u # i±*mmzm€&fr. i»i^T»au, ^r«us*«afn*M7KT 

>"J^W7A^nYh^77^- (^DD^^>:^^/-jV=4 9 : 1 
-17:3 ) iZXmmV. mM(Dz?*-)VW (8 l lmg) &mco ZO)o% 
—SB (2 0 0mg) &ftm.mffiB?W?htf77J— &>7UU*?> : ; 

-;p=9 3 : 7 ) Krc*&i4L&<0"£* ;* * / b i Mfem.rn.x-? J— 

jvmm&tiQz.* wmtt&m (8 1 img) *^fc 0 

'H-NMR (DMSO-d 6 ) 6:2. 02-1. 79 (3 H, m) , 2. 3 
3 (3H, s) , 2. 7 6-2. 6 4 (4H, m) , 3. 57 (4H, m) , 
3. 82 (1H, br. s) , 3. 96, 4. 13 (1H. m), 4. 32 
( 1 H. m) , 4. 49, 4. 52 (1H, each d, J = l 6. 4H 
z) , 4. 6 6, 4. 6 7 (1H, each d, J = 17. 4Hz) , 7. 0 
2, 7. 06 (1H, each s) , 7. 14 (1H, m) , 7. 37, 7. 
39 (1H, each s) . 7. 6 6, 7. 6 7 (1H, each d, J = 
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2. 4Hz) , 8. 18, 8. 28 (1H, each d, J = 8. 5Hz), 
8. 33, 8. 41 (1H, each d, J = 8. 8Hz) , 11. 6 7, 1 
1. 71(1 H, each s). 

[H»J180] (1R*. 2S*. 4R», 5S*) -N 1 - [ (5-^DD>r> 
H-;i/-2— i)V) -h)Vi£—)V\ -4, 5-iST±b*rl/-N z - [ (S-*^ 
5, 6, 7-f h^tKDfT'/n [5, 4-c3 lfU^^-2 — T 
)V) tDVtf-M -i, 2 -^n^it>^75>*J:tJ! (l R*. 2S*. 
4S*. 5R*) — N 1 — [ (5-^Dn-r>K-;u-2— r;W - 
4, 5->>Tirh^>-N 8 - [ (5-*^-4, 5, 6, 7-fh7hh*n 

^TVn [5, 4-c] tru5?>-2-« ' r;» 2-^^n^s 



(1R*. 2S*, 4R', 5S*) — N 1 — [ ( 5 - ^ O n-f > 2 — f 

;0 -4, 5-i;tHD^>-N 2 - [ (5-^^-4, 5, 

6, 7-^h^hKo^TVn [5, 4-c] tfU^>-2-^;W 
;U]-1, 2-i/^nA+it>i?7$>*W(lR', 2S\ 4S*. 

5R*) -n 1 - [ (5-^dooh-;i/-2— -4, 5 

-^kHD^>-N ! - [ (5-*^;P-4, 5, 6, 7— r-^fcHo^TV 
a [5, 4-c] KU3»-2-</M ftjl/#-;i/] -1, 2 -->#o'\*iJ-> 
'^75>©S^4H (2 0 0mg) ^bfU> f > (8ml) fcfcflpu ftfckBEtt 

(74 5/il) *1PA, ^"C2Br^^L75:. £jfc&£$S&U 
MM? wbtf^y &>7uu*$> : *^y-;p=9 7:3) l:t»S 
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U mmit-S® (132mg) £&3t£@#i:LT utlSMeOH 

(2mi) i gyt&ifex* y dmi) *mtl, w&Tmm 

1 H — NMR (DMSO-dj) <5 .: 1 . 9 6 (4H, m) , 2. 0 8 (3H, 
s) , 2. 09 (3H, s) , 2. 14 (3H, s) , 2. 33 (3H. s) , 
2. 7 0 (4H, m) , 4. 3 1 (1H, m) , 4. 8 4 (1H, m) , 5. 2 
6 (1H, s), 7. 05 (1H, s), 7. 15 (1H, d, J = 8. 5H 
z) . 7. 38 (1H, d, J = 8. 5Hz) , 7. 68 ( 1 H, s) , 8. 4 
9 (1H, d, J=8. 8Hz) , 8. 54 (1H, d, J = 8. 8Hz) , 1 
1. 7 1 (1H. s) . 

(1R*. 2S', 4R*. 5S*) -4. S-fMrtf—JW* 

^-N 1 - [ (5-^dd-t>k-;1/-2-<;p) -n 2 - 

[ (5-^^-4, 5, 6, 7— fh7k Hofjyo [5, 4-c] fcfUS? 

>-2— r;w *;V3j?n;i/] -1, 2-^a^it>>»T5> £<fc 

^ (1R*. 2S*. 4S*, 5R*) -4, 5 -fciH^JWWrS'-N 1 - 

[ ;p-2— f;W -n 2 - [ (5-*^- 

4, 5, 6, 7-^h^t FnWn [5, 4-c] fc!l) 5?>— 2 — f * 



(1R*, 2S*. 4R*. 5S*) — N 1 — C ( 5 an-r > F— 2 — < 
;W -4, [ (5-*3MW-4, 5, 

6, 7-fh7t HD^J^D [5, 4-c] fc!US?>-2 — OP) 



0 
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2 -5^P^1J->>>75>:&cJ;tf (1 R*. 2S*. 4S*. 
5R*) — N 1 — [ (5-^DD^>H-;i/-2--r;i/) -4, *5 

-v?kKD^>-N 2 - [ (5-^^-4, 5, 6, r-fh^fcFD^/y 

a [5, 4-c] KU3»-2— f;w -i, 2 ^vHf-> 

^75>©I^#I (2 5 3mg) , N, N ' 5^7-^ 
(12 2mg) Sfh7th , D77> (6ml) fc»#U MfcT-HjJUlj^b 
N, N* -*;i/s!?-;P>?-r5^/-;U (122mg) £j£iinL6 0T3T? 

iommmwLr^o $scn, n* -^;u^-;u>?-r ^ yv—jv csimg) & 

fln*— Hfcift&u ^^f'TK^Jn^., PSIxf;i/TitiiL, * 

= 19:1) T*»i!!U ar#»tt#S^«Ufc. ^n^ft£** /-jWScktfT" 

xoit&w (iLftm&&A) (9 lmg) &&zmm^vtcmjjWk&V!j (& 

#Sft#B) (9 3mg) 
&#Ste#A : 

1 H — NMR (DMSO-d 6 ) 6:2. 08 (2H, m) , 2. 34 (2H, 
m) , 2 . 8 8 ( 3 H, s ) , 3 . 11 (2H, m) , 3 . 6 8 ( 1 H, m) , 
3. 73 (1H, d, J = 16. 7Hz) , 4. 02 (1H, m) , 4. 37 
(1H, m), 5. 02 (1H, s), 5. 08 ( 1 H, m) . 7. 01 (1 
H, s) , 7. 15 (1H, dd, J = 8. 8, 2. OHz) , 7. 38 (1 

H, d, J=8. 8Hz), 7. 69 (1H, d, J = l. 7Hz), 8. 41 
(1H, d, J = 8. 6Hz) , 8. 83 (1H, d, J = 8. 8Hz), 1 

I. 7 5 (1H, s) . 
£#Stt#B : 

*H — NMR (DMSO-d 8 ) 6:1. 8 5 ( 1 H, m) , 2. 2 2 (1H, 
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m) , 2. 3 3 (2H, m) , 2. 8 7 (3H. s) , 3. 10 (2H, m) , 
3. 53 (2H, m) , 3. 72 ( 1 H, d, J = 17. 9Hz) , 4. 23 
(1H, m) , 4. 4 9 (1H. m) , 5. 0 3 (1H, br. s) , 5. 0 8 
(1H, m), 7. 00 (1H, s), 7. 15 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, 
s) , 8. 42 (1H, d, J = 7. 8Hz) , 8. 85 (1H, d. J = 8. 
3Hz), 11. 74 (1H, s). 

1 8 2 ] (1R*. 2S*. 4R*, 5S*) -N 1 - [ (5-^00-0 

h-;p-2 — t)V) Xfrtf—M -4, 5 — r yyptfu^>^^-N 2 - 

[(5-^^-4, 5, 6, 7-fh7k^D^/D [5, 4-c] fcfUS? 
>- 2 tS)V^-)VS -1, 2 - s s>7 o^\^1J->v ? T5 

(1R*. 2S*, 4S*. 5R*) — N 1 — [ (5-?DD>f>H-JV-2-f 
)V) #;i/#n;K! -4, 5--fyyn(fiJr>W'>-N 2 - [ (5-*^)l 
-4, 5, 6, 7-^h^t h'D^/D [5, 4-c] fcfU> 5 >-2 — 
-1, 2->'^D^-9->^T$> 



mmm2 tmm<Djjm^ ur*. 2s*. 4r*. ss*> -n 1 - [ (5- 
^od^>h-;i/-2-^) #;w*:i;w -4, 5— rv^ntru^v 5 ^ 

S'-l. 2-^DA^U->e;75>t (1R*. 2S*. 4S*. 5R*) — N 1 
- [ (5-^pn-r>K-;i^-2— ti)V^=i)V\ -4, 5-<v:/ofcfU 
"ry-Jttzs- 1, 2 - S/^ nA+ii->y7$>ol^l: 5 - 4 , 

5, 6, 7 — T^h^t KD?7!/D C5, 4-c] tfU>?>-2-^7;^>^ 
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'H-NMR (CDC 1 3 ) <5 : 1 . 39 (3H, s), 1. 58 (3H, 
s ) , 1 . 7 8 ( 1 H, m) , 1 . 9 0 ( 1 H. m) , 2 . 2 7 ( 1 H, m) , 
2. 46 (3H, s), 2. 84-2. 69 (5H, m), 3. 58 (1H, 
d, J = 15. 6Hz) , 3. 70 (1H, d, J = 15. 6Hz) , 4. 10 
(1H, m) , 4. 2 9 (1H, m) , 4. 3 5 (2H, br. s) , 6. 8 1 
(1H, s), 7. 17 (1H, dd, J = 8. 5, 2. 0Hz), 7. 26 
(1H, d, J = 7. 6Hz) , 7. 36 (1H, d, J = 8. 5Hz) , 7. 
40 (1H, s), 7. 57 (1H, s), 9. 70 (1H, s). 

'H-NMR (CDC 1 3 ) 6:1. 37 (3H, s), 1. 56 (3H, 
s), 1. 8 3 ( 2 H, m) , 1. 93 ( 1 H, dt, J = 1 1 . 3, 3. 9H 
z) , 2. 45 (2H, m) , 2. 46 (3H, s) , 2. 7 2 (1H, m) , 
2. 82 (3H, m) , 3. 58 ( 1 H, d, J = 15. 4Hz) , 3. 70 
(1H, d, J = 15. 4Hz) , 3. 98 ( 1 H, m) , 4. 32 (1H, 
m) , 4. 3 7 (1H, br. s) , 4. 4 5 (1H, s) , 6. 8 4 (1H, 
s), 7. 18 (1H, d, J = 8. 8Hz), 7. 30 (1H, d, 1 = 7. 
6Hz) , 7. 43 (1H, d, J = 7. 6Hz) , 7. 59 (1H, s) , 
9. 3 3 (1H, s) . 

[§HJ&#!1 8 3] (1R*. 2S*. 4R*, 5S*) -N 1 - [ (5-*DCK> 

K-;p-2 — r;w -4, 5-s>* h^-N 2 - [ (5-*^ 

-4, 5, 6, 7— T^h^t HD^Tl/n [5, 4-c] tTUS?>-2— f;W 

2s*. 4S*, 5R*) — n 1 — c (5-^poi->k-;u-2— 

-4, 5-^h^'>-N 2 - [ (5-^^-4, 5, 6, 7 -rh? 
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hHn^TVo [5, 4-c] fc!US*>-2 — -1, 2— > 




(1R*. 2S*. 4R*, 5S*) -4, 1, 2-->^D^\ 

^U-^T^^ ^m^t (1R*. 2S*. 4S*. 5R*) -4, 5 h 
=H"-1. 2-^D^ij->>?75> millS©®^ (6 54mg) €N, 
N-^/^WI/AT? H (50ml) fcjfflMU hUx3MUX5> (1. 10 
m 1 ) 5 -if DD-r > H— 2 -*M>ip-rhn7i-Jl/X7f 
;W (9 2 0mg) *in*TMT!*l*«#bfc. EJ^&«ET*««*U 38 

£ n«a?o^M7K^^ b u ^ jo*-;? # dd^ >-eaw u ^tkm^- 

MJ#AT?«*bfc. «EET»«|E«3«U ^fc^U^y;^ dt h^7^- 
^nn^^>=i : 9) T*S§SU> (lR*. 2S*. 4R*, 

5S*) -n 1 - [ (5-^DD-r>K-;p-2— r;to -4, 5 

-5>*h4r$'-l, 2->'#a'vHf->>'7$><h (1R*, 2S*. 4S*. 5 

R*) -n 1 - c (5-!>dp<>h-;p-2- r;p) -4, 5- 

S^M^-l. 2-->i7D^-y->>?T5>©?i^ (3 3 Omg) 

^»J2<h^(CbT, ±fB©£j©»£5-.?WP-4, 5, 6, 7— rh^k 
HcW/n [5, 4-c] KU^>-2-*^#>» V9-V&m^mc± 

'H-NMR (DMSO-d 6 ) 6: 1. 5 2- 1. 6 3 ( 1 H, m) , 1 . 8 
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5-2. 20 (3H, m) , 2. 88 (3H, br. s) , 3. 10 (2H, b 
r. s) , 3. 25-3. 50 (8H, m), 3. 60-3. 72 (1H, b 
r) , 3. 75 (1H, br. s) , 3. 95-4. 10 (1H, m) , 4. 2 
0-4. 72 (3H, m) , 7. 02 (1H, s) , 7. 14 ( 1 H, d, J = 
8. 8Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 68 ( 1 H, 
s) , 8. 30 (1H, d, J = 8. 8Hz) , 8. 73 (1H, d, J = 8. 
8Hz), 11. 00-11. 30 (1H, br), 11. 74 (1H, br. 
s) . 

MS (FAB) m/z : 5 3 2 (M + H) + . 
mj}<Dik&® : 

*H— NMR (DMSO-d 6 ) 5:1. 63-1. 77 ( 1 H, m) , 1. 8 
2-2. 02 (2H, m), 2. 05-2. 18 ( 1 H, m) , 2. 86 (3 
H, br. s), 2. 95-3. 80 (1 2H, m) , 4. 10-4. 70 (4 
H, m), 7. 07 (1H, s) , 7. 14 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, d, J = 
2. 0Hz) , 8. 45 (1H, d, J = 8. 1Hz) , 8. 57 (1H, d, 
J = 8. 6Hz), 1 1. 30-11. 65 (1H, br), 11. 70 (1 
H, b r . s ) . 

MS (FAB) m/z : 5 3 2 (M + H) + . 
[||»J18 4] (1R*, 2S*, 4R*) -N 1 - [ O-f > H — )V 

-2-OV) #;m*-;i/| - 4 - ^ ^ 5 y ^ - n 2 - [ (5 

-PWP-4, 5, 6, 7-fl^7hHoWD [5, 4-c] tfU^>-2 
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H 
N 



— N 



CP 



H 



0 



1) (1R*. 2S*, 4R $ ) (tert-^h^ 
~>%)l,tf-)l) — N 1 — [ (5-^Qn-f >K-;u-2 — OV) *i)l>tf-)U] - 
1. 2-^n^t>5;75> (4 3 7mg) Sx^/-J|/ (5ml) \zmffi 
U MjCT4Mie;^1}->M (5ml) &tn*, 1 3^F48!#t&. 
&i&£S5feU 3S££N, N-i^^^MMTS H (10ml) tefcjfeU b 
'JXW5> (0. 7ml) , 5-^)V-4, 5, 6, T-fh^tHn? 
TVU [5, 4-c] tf'J> ? >-2-*;P^>m UWAttL (3 0 0mg) , 
1-t FU*ri"*>VbVTV-)\>l7mm (16 2mg) , 1- (3-v^^ 

)vt^;7u\z)\,) -3-if;wK^5^ mmm. (2 3o mg ) <^un 

A^D7h^77^- (^DD^^>: **/-;i/=9 7 : 3) TJfitl&U 
(1R*. 2S*. 4R*) -4-X3?F*3 t ;i<-N 1 - [ (5-£DP-f>F- 
;l/-2 — f;W ftjtofczjl'] -N 2 - [ (5-*^;U-4. 5, 6, 7-rh7 
tHD^^n [5, 4-c] fc*US»-2~ -r;v> -l, 2-^ 

*7W\tt>VT*> (3 3 0mg) £2fe5te@#<h LT#£. 
X H — NMR (DMSO-d,) 6:1. 15-2. 08(7 H, m), 2. 3 
3 (3H, s), 2. 34-2. 9 5 (6 H, m) , 3. 64 (2 H. s), 
4. 05-4. 17 (1H, m) , 4. 3 6-4. 47 (1H, m) , 7. 02 
(1H, s) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz), 7. 40 
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(1H, d, J = 8. 8Hz) , 7. 67 (1H, d, J = 2. 0Hz) , 8. 
02 (1H, d, J = 7. 6Hz) , 8. 44 (1H, d, J = 7. 6Hz) , 
11. 8 (1H, s) . 

2) ±E©£j6TC»;fcft;^tt (3 0 0mg) £x*/-;i/ (8ml) fci§fl?U 
fcili&fitf) 1 0 %/Ui?V&Bm&MX.* 7K*««ETMfcT 1 6 8*MJK£L 
fc. ^RM&SSiftU ig&£S5feL<M§S© (1R*. 2S*. 4R*) -4-75 
/^^-N 1 - [ (5-^dck>f-;i,-2— f;w) #;i^x;i/| -n 2 - 

[ (5-^^-4, 5, 6, 7-^h^bHP^Tl/n [5, 4-cJ £US? 

>-2— f;i>) fcjwfcuw -l, 2-^da+d->$;75> (I5 0mg) 

3) _hgB©£dMb (15 0mg) ££mo*;PA (6ml) fc»#U 2k&Th 
UXfMKT5> (0. 2ml) , ^^>7M-MDtJ|« (0. 0 3 5ml) 
Srin^, 1 Sl^W^bfe,, i§&£MJEETift*|gU *£SD;U ^OD^ATttl 

*^Ai7D-7b^^^^— (v#no**> : J— ;i/=2 4 : 1) 
U (5 6mg) S^HfiifttLTffc. 

1 H — NMR (CDC 1 3 ) 6:1. 18-1. 3 4 (2H, m) , 1. 50- 

1. 75 (4H, m) , 1. 9 0-2. 3 0 (4H, m) , 2. 53 (3H, 
s), 2. 78-2. 9 0 (2H, m) , 2. 90-3. 05 (6H, m) , 
3. 2 0-3. 3 0 (1H, m) , 3. 68-3. 81 (2H, m) , 3. 98 
-4. 08 (1H, m) , 4. 54-4. 62 (1H, m) , 6. 10-6. 1 
9 (1H, m), 6. 86 (1H, s), 7. 19 (1H, dd, J = 8. 8, 

2. 0Hz) , 7. 35 (1H, d, J = 8. 8Hz) , 7. 52 ( 1 H, \d, 
J = 7. 6Hz) , 7. 62 (1H, d, J = 2. 0Hz) , 8. 21 (1H, 
d, J = 5. 6Hz) , 9. 8 9 ( 1 H. s) . 
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MS (ESI) m/z : 5 7 9 (M+H) + . 

mamissi ur*. 2s*. 4r*) -n i - c (5-#anK>K-;p 

-2 — ()V) ii)\,tf-)V] -4- (N, N-^f^75/^^l/) — N 2 — 
[ (5-*^;U-4, 5, 6, T-rb^kHn^/n [5, 4-c] fcfUv* 

>-2— f;w -l, 2-^£o/\*+>->>>t^> HJ:7;i/pfn 



*»W4 5iR*©^j*T» (1R*. 2S*. 4R*) -4-75/*^- 

N 1 — [ (5-^DD^>H-;v-2-'f;W #;m*-;i/| -n 2 - [ (5-* 

9MP-4, 5, 6, h'D^Tyn [5, 4-c] tfUv>-2— f 

1 H — NMR (DMSO-d 6 ) 6:1. 15-2. 2 2 (7H, m) , 2.4 
0-2. 65 (2H, m) , 2. 6 8-2. 8 5 (6H, m) , 2. 92-3. 
08 (5H, m) , 3. 10-3. 18 (2H, m) , 4. 0 8-4. 2 0 (1 
H, m) . 4. 3 5-4. 5 1 (2H, m) , 7. 0 4 (1H, s) , 7. 14 
-7. 20 (1H, m) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 

(1H, s), 8. 25-8. 42 ( 2 H. m) , 9. 11 (1H, br. 
s), 9. 89 (1H, s). 
MS (ESI) m/z : 5 2 9 (M+H) + . 

[*Jfi^I1 8 63 (1 R*. 2S*) — N 2 (SfcttN 1 ) - [ (5-^dCK> 
H-;w-2-<;i/) -4- [l- 
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□a>-i— r;i/] rs.y-N 1 (^fettN 2 ) - [ (5-^^;i/-4, 5, 
6, 7-fh7tFnf7yn [5, 4-c] t!Uv?>-2— r;i/) #;t/#- 



mmm2tmm(o^m^ ur*. 2s*) -n 2 (s^hn 1 ) - c (5- 

^□n<>h'-;i,-2— r;W -4- [1- (xh+^Mz 

;w ^fu-funy-i-^M 7sy-i, 2-^n'\3ri}->>>y$> (A 

#M&#A) t5-^;i/-4, 5, 6, 7-f h7t Ka^Tl/D [5, 4- 

c] tfUv>-2-^;i/^>m U^Ai£^sg@te^£#fc 0 

1 H — NMR (DMSO-d 6 ) 6:0. 9 3 (1H, m) , 1. 0 5-1. 3 
0 (6H, m) , 1. 45-2. 10 (6H, m) , 2. 33 (3H, s) , 
2. 6 5-2. 8 5 (5H, m) , 3. 3 0-3. 40 (1H, m) . 3. 54 
(1H, d, J = 15. 9Hz) , 3. 62 ( 1 H, d, J = 15. 9Hz) , 
4. 00-4. 15 (3H, m) , 4. 25 (1H, m) , 7. 06 ( 1 H, 
s) , 7. 14 (1H, dd, J = 8. 8, 2. 0Hz), 7. 38 (1H, 
d, J = 8. 8Hz) , 7. 65 (1H, d, J = 2. 0Hz) , 8. 28 (1 
H, d, J = 9. 0Hz) , 8. 32 (1H. d, J = 8. 5Hz) , 1 1. 6 
7 (1H, S) . 

MS (FAB) m/z : 5 9 9 (M + H) + . 

[^8601118 7] (1R*. 2S*) -4- (tert-yH->^r;i/7 
5 7) — N 1 — [ (5-^on-f 2 — ow tuitf-jv] -n 2 - 

[ (5-^^;i/-4. 5, 6, 7-rh7tKo?7 4 /n [5, 4-c] If US? 
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>-2-<;W )V] -1. 2-->i7P^U->>?T5> (^ft#B) 43 

(1R*. 2S*) -4- (tert-^h+i/W-;V75/) — N 2 — 



4, 5, 6, 7-5^5kKD3 1 7V' , a [5, 4-c] t!U> ? >- 2 — f ;U) t> 
frtf-M -1, 2-^D^f>^75> (Hf3i#B) 



(1R*. 2S*) -4- (tert-^h^>M«7$/) -1, 2 
-v?T> ? H>'^a^-y-> (3i^Stt#B) (1. 7 9g) $fh7th'D77 
> (3 6ml) td^b, 10%/17^« (0. 4 0g) *MXT. KM 
^,SSET^^T2 O^^bfc. Sb«^^*bfe©^, S^fc^JBETltiisgU 
mZ&N, N->?^f;WA7$ (3 6ml) £i£fl?U 5-£an-f>F 
— ;u- 2-*;U3p>M p--hD7xy-;i-x7TJV (2. 02g)£iu;tT 

U ^X^l/^ife^bTm^O (1R*. 2S*) -4- (tert-7^ 
>/*^-jI,75/) — N 1 (SfcfcfcN 2 ) - [ (5-^DD-f>MP-2- 
-i )V) -1, 2 - y^n^\+f>y75 > (SftftBl) 

(1. 49g) ^M.'&MWt. LTifc. 3^<7>?rt§t^£;fcifcU &Szfc«it^ H 'J 

- (v 5 ^PDpt^>: ^^y-;i^=3 0 : 1 — 1 0 : 1) TtSL, (1R*. 
2S*) -4- (tert-7h^;tol/75;) -N 2 (icfcfcfcN 1 ) - 
[ (5-^nn-r>K-;i,-2-'i';W fjJWtzM -1, 2 - D"\=Hf> 
^75> (Stt#B2) (0. 3 7g) ^n^T^JVy jXl^t UTffc. 

2 i^07jST, ±f2©JH$#:B li5 -*=P;P- 4, 5 , 6 . 7- 
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fh7kHD?7 4 /D [5, 4-c] \ZV*J>- 2 -*JW?>|ijm*a>6 

l H — NMR (DMSO-de) 5 : 1. 2 5- 1. 5 0 (1H, m) , 1 . 3 
7 (9H, s), 1. 50-1. 65 (1H, m) , 1. 75-2. 20 (4 
H,m), 2. 37 (3H, s), 2. 70-3. 00 (4H, m) , 3. 6 0 
-3. 80 (3H, m) , 4. 1 3 (1H, m) , 4. 43 (1H, m) , 6. 
92 (1H, d, J = 7. 1Hz) , 7. 05 (1H, s) , 7. 17 (1H, 
dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 
7. 69 (1H, s) , 8. 15 (1H, d, J = 7. 8Hz) , 8. 37 (1 
H, d, J = 7. 1Hz), 11. 78 (1H, s). 
MS (FAB) m/z : 5 8 7 (M + H) + . 

*H— NMR (DMSO-d 6 ) 5:1. 15-1. 30 (1H, ra) , 1. 3 
5 (9H, s), 1. 45-1. 60 ( 1 H, ra) , 1. 65-1. 75 (1 
H, m) , 1. 85-1. 95 (1H, m) , 2. 05-2. 20 (2H, 
m) , 2. 34 (3 H, s) , 2. 65-2. 85 <4H. m) , 3. 55- 
3. 7 0 (3H, m) , 4. 0 9 (1H, m) , 4. 4 0 (1H, m) , 6. 8 
0 (1H, d, J = 7. 3Hz) , 7. 15-7. 25 (2H, m) , 7. 43 

(1H, d, J = 8. 8Hz) , 7. 73 (1H, d, J = 2. 0Hz) , 8. 
05 (1H, d, J = 6. 6Hz) , 8. 51 (1H, d, J = 8. 8Hz) , 
11. 82(1 H, s). 
MS (FAB) m/z : 5 8 7 (M+H) + . 

[ft»«18 8] (1R*. 2S*) -4-75/-N 1 (SfcfctN 2 ) - [ (5 

-£onK>F-;i,-2-<;w) — N 2 (ifcfcteN 1 ) - [ (5- 

*3Ml/-4, 5, 6, 7-^h7kH05 L TV r D [5, 4-c] tfU^>-2- 
-YJW *jl/3j?-;w] -l, 2->>^n^u->^T5>m^m C&ttM&teB) 
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(1R*, 2S*) -4- (ter t-^h^;tol/75/) — N 1 (£ 

TciZN 2 ) - [ (5-^DD-r>H-;p-2-'r;w -n 2 

ttN 1 ) - [ (5-^^-4, 5, 6, [5, 4- 

c] k»js?>-2— -r;» ^;wzK-;u] -i, 2-^D^*t?->> > Ti5> (5: 

&S&#B) (1. 1 1 g) £>>^ (2 0ml) fcffiiSU ggftt&M 

X^-;K2 0ml) Sm*TMKT2ISM«#bfc. 

(Sephadex LH-2 0, *Z J—)V) T?*&$4U Mil 
{b-&^ (1. 0 5g) SffiT^^zXH^tLTlifc. 
1 H — NMR (DMSO-dj) 5:1. 5 5-1. 6 5 (1H, m) , 1. 7 
5-1. 90 (2H, m) , 1. 9 5-2. 2 0 (2H, m) , 2. 20-2. 
40 ( 1 H, m) , 2. 90 (3H, s), 3. 10-3. 20 (1H, m) , 
3. 2 0-3. 5 0 (3H, m) , 3. 6 5-3. 7 5 (1H, m) , 4. 10 
-4. 20 (1H, m) , 4. 3 5-4. 5 0 (1H, m) , 4. 55-4. 6 
5 (1H, m) , 4. 65-4. 75 ( 1 H, m) , 7. 07 (1H, s) , 

7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 42 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, s) , 8. 0 5-8. 3 0 (3H, b r) , 
8. 40-8. 50 (2H, m) , 11. 70-11. 90 (2H, m). 
MS (FAB) m/z : 48 7 (M + H) + . 

[3ft«m8 9] (1R*. 2S*) — N x (£fcfciN 2 ) - [ (5-#anK> 

K— ;u-2— 1M - 4 - * * >7ji/* - s / - n 2 (Sfcfct 

N 1 ) - [ (5-*3MP-4, 5,' 6, 7 --r Kd^TVd [5, 4- 

c] trus?>-2-^ r;w ftjwfcuH -1, 2-->^p^tf>>?T5> (A 
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(1R*. 2S*) -4-75/-N 1 (^fe«N 2 ) - [ (5-*DP-f>K 
-)V- 2 — OV) — N 2 (sfefcteN 1 ) - [ (5-^^-4, 

5, 6, T-TbytHnWD [5, 4-c] tfUi?>-2— r;w 
n;W -i, 2-*/>;u'\*v>VT^> mm (SMWtettB) (o. 20 
g) *^DD^^> (7ml) l:Ii$t, h'Jx^75> (0. 16 
ml) >X;P*~;W7D>J F (28/il) SjBATilCT2 OI^K 

*7^D?h^7^- (^Dn^> : ;i/=3 0:1-»15: 

1) -ClfitSIU Mfb^tt (6 7. 9mg) ftj*fi7=E;l'7 7^H#i:l/T# 

X H — NMR (DMSO-d 6 ) (5:1. 4 0 - 1. 5 5 ( 1 H, m) , 1.6 
5-1. 8 5 (2H, m) , 1. 90-2. 05 (2H, m), 2. 15-2. 
2 5 (1H, m) , 2. 4 1 (3H, s) , 2. 7 5-2. 9 5 (4H. m) . 
2. 92 (3H. s) , 3. 5 5-3. 8 0 (3H, m) , 4. 10-4. 20 
(1H, m) , 4. 4 5-4. 5 5 (1H, m) , 7. 08 (1H, s) , 7. 
15-7. 20 (2H, m) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 6 
9 (1H, s) , 8. 27 (1H, d, J = 7. 3Hz) , 8. 33 (1H, 
d, J = 8. 1Hz) , 11. 77 (1H, s) . 
MS (FAB) m/z : 5 6 5 (M+H) + . 
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[^8601119 0] (1R*. 2S*) -4-T±^7S./-N x (^fcfctN 2 ) 

- C (5-#nnK>K-;v-2->r;iO -n 2 (SfcfcfcN 1 ) - 

[ (5-*5MW-4, .5, 6, 7-fh7bHP?7yD [5, 4-c] tf'Jv 5 
>- 2 — tl )V#~)V\ - 1 , 2 - D >>>7 $ > (&#g&# 
B) 



(1R*, 2S*) -4-75/-N 1 (£fcfcJ:N 2 ) - [ (5-^DD^>H 
-)V- 2 ~f;W *t)V#~M — N 2 OZTcUN 1 ) - [ (5-*^- 4, 
5, 6, 7— ^h^fcKD^TVo [5, 4-c] lfU> ? >-2 — DP) 
-JW - 1 , 2 - D^lr-^y 5 > (£#JM£#:B ) ( 0 . 2 0 

g) ^DD^^> (7ml) KM$SU hUX3^X5> (0. 16ml) 

(3 4m i) ^mxxm.mzx 2 ommm&Lrz. fcn&WHzi;? 

^U^y^^A^a^h^^ — (i^^pa^^> : ^^y— ;u= i 5 : l 

^10:1) TljtigU gCH-ft-g^ (0. 1 2 g) £&££@#£LT*§fc. 
1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 0 (1H, m) , 1 . 5 
5-1. 70 (1H, m) , 1. 80 (3H, s), 1. 80-2. 05 (3 
H, m), 2. 05-2. 20 ( 1 H, m) , 2. 47 ( 3 H, s), 2. 80 
-3. 00 (4H, m) , 3. 7 5-4. 0 0 (3H, m) , 4. 15-4. 3 
0 (1H, m) , 4. 4 5-4. 5 5 (1H, m) , 7. 0 7 (1H, s) , 

7. 17 (1H, dd, J = 8. 8, 1. 0Hz) , 7. 41 (1H, d, J = 

8. 8Hz) , 7. 69 (1H, s) , 7. 89 (1H, d, J = 7. 3H 
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z) , 8. 24 (1H, d, J = 8. 1Hz) , 8. 31 (1H, d. J = 7. 
3Hz) , 11. 7 7 (1H, s) . 
MS (FAB) m/z : 5 2 8 (M + H) + . 
C^»J19 1] (IS, 21?, 4S) -2V 1 - [ (5-^DD-f>h'-A-2 
-4- (N-^h^-N-^JViJJW^-OV) -N 2 
- C (5-PWI/-4, 5, 6, 7-rh7bFDWa [5, 4-c] fcTU 



(is, 2R, 4S) -4 n 1 - [ (5-^an-r>H-;w- 2 

— i)V) %)Vtf=.)V\ — N 2 — [ (5-^^;W-4, 5, 6, 7-^h9fc:KD 

^ryo [5, 4-c] KU5>>-2— r;w -1, 

^1f>v J T^> (2 5 0mg) £JV, N-i?^^MM75 h* (5ml) 
«¥U 2V, 0-^>^;VtHn^i/;PT5> tfUBjft (14 2mg) , 1- (3 
-V*3-)V7*J7u\>)),) - 3 -X^WMv-fS H (111 
mg) , l-kKD^>yhiJ77- ;H7fcfP% (8 9mg) , N-*^)V 

wfrv> (2i3mi) san*.. iiati9i»ifc ( s^tt^tnm, 

JW^Ai'D T h^77^f- (^DD^^>: ^^;-;i/=4 7 : 3 — 
23:2) KraWSaU tSfeT^Jt^rXttHtt (17 9mg) Ctl* 

^^;-^-fh7bpD77>»u l&j&sm-x^y-^ (9 6 0 

m 1 ) MKb"&&&#fc. 
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1 H — NMR (DMSO-d 6 ) 6:1. 57-1. 91 (4H, m) , 1. 9 
6-2. 00 ( 1 H. m) . 2 . 10-2. 21 ( 1 H, m) , 2. 92 (3 
H, s) , 2. 9 3-3. 0 3 (2H, m) , 3. 08 (3H, s) , 3. 10 
-3. 28 (2H, m) , 4. 16-4. 19 (1H, m) , 4. 50-4. 
52 (1H, m) , 4. 69 (1H, br. s), 7. 06 (s, 1H) , 7. 
17 (1H, dd, J = l. 5, 8. 8Hz) , 7. 42 ( 1 H, d, J=8. 
8Hz), 7. 70 (1H, s ) , 8. 33 (1H, br. s ) , 8. 41 (1 
H, d, J = 7. 8Hz) , 11. 81 (1H, br. s) . 
MS (ESI) m/z : 5 5 9 (M+H) + . 
LHWJ19 2] (IS, 21?, 4S) — N 1 — [ (5-^nu-r>K-;i/-2 

— OV) -4- (n 2 , N a *-3^^^*;wt»/-f ;W — N 2 — 

C (5-^^-4, 5, 6, 7-^h^bFo^7\/o [5, 4-c] tfUv 5 



HJfi^l 3 4£|!»D#i£T, (IS, 2i?, 4S) -4 -*JW?*5'-N l - 

[ (5-^an-f>K-;i/-2— -at 2 - [ (5-^^- 

4, 5, 6, 7-^h^kHp^Typ [5, 4-c] tru5?>-2— r;w # 

l H — NMR (DMSO-d 6 ) 6 : 1. 4 9- 1. 5 4 ( 1 H, m) , 1 . 7 
6-1. 81 (2H, m) , 1. 8 9-1. 9 3 (2H, m) , 2. 07-2. 
17 (1H, m), 2. 33-3. 60 (14 H, m), 4. 15-4. 19 



H 




0 
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(1H, m) , 4. 40-4. 47 (2H, m) , 4. 7 0-4. 7 2 (1H, 
m), 7. 04 (1H, s), 7. 17 (1H, dd, J = 2. 0, 8. 5H 
z) , 7. 42 (1H, d, J = 8. 5Hz) , 7. 70 (1H, s) , 8. 1 
7-8. 22 (1H, m), 8. 41-8. 43 (1H, m), 11. 80 (1 
H, b r . s ) . 

MS (ESI) m/z : 5 5 8 (M+H) + . 

mmmi 93] a s, 2r, 4s) - n 1 - c (6-* do*/ u>-2 

-- OV> */M?=;M -4- (N, N-S^^WfcJWtfOM — N 2 — [ (5 
-*3^W-4, 5, 6, 7-T-h^tHa^Tyn [5, 4-c] KU5»-2 

— r;W #;i^-;KI -l, 2-^^n^t>v;75> 



ftffiftl 1 8t^O^T? (IS, 2R, 4S) — N 2 — (tert-^b 
*z/*)Vtf—)V) — N 1 — [ (6-^dd^;ij>-2-<jW *;P3}?-;i/] - 

4- (JV, JV-^^^^A^;)/) -1. 2-v'#D'\3ri7->>>T5>£gS 
Sl^X^y-;W^T?m31bfe0-&, 5-^^-4, 5. 6, 7-^h^k 

Fn^TVo [5, 4-c] fcfU^>-2-#;i/#>® U^Ajft&NfeSi* 

'H-NMR (DMSO-d 5 ) 5 : 1. 4 5-1. 6 0 (1H, m) , 1 . 7 

5- 1. 90 ( 3 H, m) , 1. 90-2. 00 (1H, m) , 2. 00-2. 
20 (1H, m), 2. 80 (3H, s), 2. 9 0 (3H, s), 2. 99 

(3H. s), 3. 10-3. 30 (5H, m), 3. 56 (1H, br) , 
4. 10-4. 20 (1H, m) , 4. 40-4. 70 (2H, m) , 7. 88 
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(2H, s) . 8. 15 (1H, d, J=8. 6Hz) . 8. 22 (1H, 
s) , 8. 52 (1H, d, /=8. 6Hz) , 8. 72 (1H, d, /=8. 
3Hz) , 8. 89 (1H, d, /=8. 3Hz) . 
MS (FAB) m/z : 5 5 5 (M + H) + . 

[^Kf9l9 4] (IS, 2R, 4S) -N 1 - [ (5-^DD-4-7^D 
<>K-;P-2— i)V) M -4- (N, N-^g^kfc^A^-OP) . 

-N 2 - [ (5-*^;P-4, 5, 6, 7-Th7tHDf77D [5, 4- 

c] Kjy>-2 — r;v) -1, 2-^n^>i;75> *& 



1) 5 9tW«0^fftT (IS, 2R, 4S) — N 2 — (tert-^ 
h^soWWfc: M -4- (N, N — JV/tt'f )V) -1, 2-~>£m 
^-ti->> ? 75 >*«fc^ 5-^pd-4 - y)V^ru^ > F— 2 -#;M*>M 

(IS. 2R, 4S) — N 2 — (tert-^^>*M^W — N 1 — 

[ (6-^an-4-7;i'tO'f>h*-;v-2-'r;W ;w] -4- 

(AT, AT-$?^^*;wt*-f;w -1, 2—>^o^U->^T5>S#fc. 

2) ^Jgfcll 1 8tra«CD^*T (IS, 2R, 4S) — N 2 — (ter.t-7 
h^S^M?— /W — N 1 — [ (6-^nn-4-7^to^>MP-2-'f 
;W -4- (at. Ar-s^^k&jkrFe-fjW -1, 2-$/^a^\ 

tt>V7^>**Mfefflki?ittt>mrzmm^i£<D%, 5-^^-4, 

5, 6, 7-Th7tHn^7l/D [5, 4-c] KU5?>-2-*;^>» 
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'H-NMR (DMSO-d 6 ) d.: 1. 2 4- 1. 9 8 (6H, m) , 2. 3 
3-3. 33 (6H, m), 2. 81 (3H, s), 2. 90 (3H, s), 
2. 99 (3H, s) , 4. 12 ( 1 H, br. s) , 4. 3 0-4. 7 0 (1 
H, m) , 4. 60 (1H, br. s) , 7. 21 ( 1 H, s) , 7. 27 (2 
H, br. s) , 8. 37 (1H, d, J = 8. 1Hz) , 8. 43 (1H. 
d, J = 7. 6Hz) . 12. 11 (1H, s) . 
MS (FAB) m/z : 5 6 1 (M+H) + . 
[*M50U9 5] (IS, 2R, 4S) -N l - [ ( 7 -£/ D O-f V*/ >J >- 

3-^)V) -4- (N, )V) -n 2 - 

[ (5-*3^-4, 5, 6, 7-fh7tHDf77n [5, 4-c] tf'Jv? 
>-2—i)V) -1, 2 -->^D^17->>'T5> tttttt 



l 




0 



mmmi 1 8 tmUfD^H (IS, 2R, 4S) -N 2 - (t e r t-7b 

Jrz/tuittfzui,) — n 1 — [ (7-^pn-r v=^/ u >- 3 — r;w 
;W -4- (at, JV-s^^kfrJPA^E-ivW -l, 

>&m&m&x.? y-jmm?mmvtc<D%, 5-pwi/-4, 5, 6, 7— x- 

h7kh*nWD [5, 4-c] tfUv>-2-^;i/^>m U^A&tlB 

'H-NMR (DMSO-d 6 ) <5 : 1. 4 5-1. 6 5 ( 1 H, m) , 1 . 7 
0-1. 85 (3H, m), 1. 95-2. 10 (1H, m), 2. 10-2. 
20 (1H, m) , 2. 80 (3H, s), 2. 92 (3H, s), 2. 96 
(3H, s), 2. 95-3. 10 (1H, m), 3. 10-3. 40 (3H, 
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m), 3. 70-3. 80 ( 1 H, m) , 4. 20-4. 30 (1H, m) , 
4. 40-4. 6 0 (2H, m) , 4. 6 5-4. 8 0 (1H, m) , 7. 89 
(1H. m) , 8. 26 (1H, d, 7=8. 8Hz) , 8. 38 (1H, 
s), 8. 60 (1H, s), 8. 85-9. 00 (2H, m), 9. 33 (1 
H, m) . 

MS (FAB) m/z : 5 5 5 (M + H) + . 

lU&M 1 ] F X a MBftm ( I C 50 fit) 
9 6 -K^-i fU-zfV—Y \t$iWfeWL 1 0 u 1 , 10 OmMHJX • 2 0 OmM 
Hkth'J^-O. 2%BSA (pH7. 4) £§«*&4 0 n 1 , 0. 0 5U/ 
m 1 t h F X a - ERL HFXa-1011, Sfl^ffl 

M«^T^^?^«fc^^m) 10w l*Mb> 750 MM S2222 

(Chromogenixffl 4 0ml£in;t, Ilt4 0 5 nmi:l305« 
g.(Dmto (mOD/min) SSlJtLfc. OT03SfcJ:tK &&#©Ba#% 

^ (I C 50 ) £sfca6fc. 

(%) = (1 -U->^';K^ODH-3>hP— )V<D OD) XI 00 
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FXalSffffl (I C M «) 


mmm 3 


8 6 nM 


mmm 8 


1 6 nM 


mmm i o 


8 3 nM 


mmm 1 5 


9 2 nM 


mmM4 1 


3 6 nM 


mmm 6 8 


4. 1 nM 


mmm 7 o 


2. 7 nM ! 


mmm 124 


4. 2nM 


mmm 143 


3. 5nM 


§I»J 14 4 


2. 5 nM 


mmm 1 6 7 


1. 4nM 


17 6 


3. 3 nM 
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1. (1) 

Q'-Q ! -C (=0) -N (R') -Q 3 -N <R') -T'-Q 4 (1) 

[5£*, R'&^tfRH^&^&itbT, #*hft\ 7jcma, T;wws*fc«T 
Wft*&^rr * n £ %> & sffifn t> b < OT^fno 5~6 A©si^flaK*a£, S 

m&&m~r z z.t*>& zma *> b < tiTpmno 5-6 i©«iiss, 

Sfc«fi«IS&W-rs d £ & fcsg&fnfe b < «?F«iSi© 2 gitti:7£te 3 m&<Dm 

cm, 

%mt b < tt^ttttoK** 2-6 (D w 

It0# b < »^tt«CD ft^ff: 2 - 6 <D 7fr*F- V 
S-N (R 3 ) - 

R s «7K^m^*7t^T;V^;i/S§rlc'*TS. ) , 
S-N (R 4 ) - (CH,) m- 

B&s^-r * zth$>z>2 m<Dmm t> b < w^wd© 5-6 jicDm«KflKK* 

©MS* mt 5 Ct%*52 ffi©&?n & b < te^F&fB© 5-6 Jt0tfc*3t3-& 
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=¥Jm. T)V*)Vm. 7)V*r—)V& T)l*~;m. 7)Vu^^ 7)Vn**s 
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^ 7KM^ 7K;H, t;^-;us, t;m^;i^ ao^m^, ad<^ 
-7)v^-)V7^.J7)V^r)vm, n, n-^t^^pts/t;!/^;^ t->;p 

tKa^W5;S, 7^75;7J^, T^n^S, 

)i7$.;m, 7)Vn*ri/*!)\,-#-)\,7=i;7)V*)^ fcjwt^-owfc, t;u^ 
;ws±cg^s*# l-t ^ckviN— t; Wk^wt^ jvm. 7)^)vm±\zm 
m&zmvTh&^N, ^-^7)V^-)vti)vn^ )vm. n-t;w^--;i/*;1/a* 

*)Vt) )vn^ n - 7)i>r - ;w - n - 7)V*)\>ti )vn=£-< )V7)V*)V&. 

N - 7)iu ^ti)Vn^ )m, N - 7)V*F)V- N - 7;i/n ^5/*;Wt*-f ;i/ 

^/^-f;i/7WM, i ~ 3®©T;w=^;i/»Tfi^^tiTViTfe <fcv>;&;ww 
Tt>,tn 3-6 Ao^mmmmtiM-Jis^ *;wt^-f ;wt;p*;ws, t;u 

*;i^_L fcB&» bT J; V> N - 7)V*r)Vil )V7)V*F)im. 7)V*r 
J^±izm^&^VTh^N, N--J7)V^-)VtDVA^ )V7)V^r)V^ X 
JW^-C is7)V*)V^ N - 7)V*)Vt) )W^=E-f )V^r^7)V^)Vm. 

6 S0^1»Jl/#-JPt+->7J>=l i ^S, ffi&S£WLT fc<fcV> 3-6 

m<D^mmmmmtj)i^-)V7)^)m> 7U-;n, 7^;m^s, ^07 
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u-jw7;w^m;p», emas«-rsc:i:t)afeS'\7 = -D7U-;i/S, ems^ 
2. (i) 4>, SQ^^Tovi-rn^os^-rfeoT^sit^i ice 



^^y^Iv ^;p^->7;i'+;i/S, 7->ji^ 7;U3^;&;M$r:;Hg, 7^ 
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/S, /\py>^, 7A+M, t;^-;^, /\u*fS7)V 

^-;p*> 75^yssfc»7;^^^;i/»7;^;ns^t. ] , 




[S^, X'te, CH n CH, NH, NOH, N, OSfcttS^L; 

459 



WO 01/74774 



PCT/JPOl/02945 




R 



22 



[S^ X'fci, NH, N, 0£fcteS£^U; 



XH1N, C^diCH^t; 



n^^*;i/3}?-;^ 75^yssfc}i7;vn^^;^z;i,7;^^S^ 

iT. ] o 

3. 5$ (i) «Q 4 a*, 
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[*t», X'tt, NH, NOH, N, 0*&ttSS*U R l, tt**K^T?»D, 
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X'«\ NH, O^fe^SSr^U X 3 teN, CSfcteCHSr^U X 4 te 




mimv® £ «-en © n - ^ ^ h 0 

4. 5* (1) SQ'^ 

5. 5£ (1) 4u SQ 1 ^, 

mm^mtz n t % & 5^7 tr u swas, 
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e&s&*rr z> £ fc *> & & tr ^ y \/ u jvm. 
wm&&^? & c 1 1 & 5 s> t f a tr 7 / ^7 y u 

e&SSrWTS H fc fc&S-r- h 5 1 h* o Kd a h° U s?;Hk 

fi^SSrWr 5 nfcfc&stfpptfu ^ *s-)vm, 
em*&*-r & dfcfc&^tFPtrppfcfu^ ^;i/*> 

©&*£WT5 £ £ fc&s^+h/a fc! u ^-^S, 

fi&g£ 5 Z. fc h & 3 hf □ D 3^7 >/ u ;wak 

3 £ £ fc & & 5? b H a t° p p V U 

e&s*;rr & £fcfc&.5t!pp rt^-try u jv&. 
g&S£W-r z> n t *> & £ s> t h p tf p p ^-y- »/ u ;ws> 

its* w-r s iifcfcfe^^-h^bHP ^>v^r »/ u 

g&a£^T5;ifcfc&£4, 5, 6, 7-f h7hKn-5, 6-^^^^^ 

*fc«gSIS*^-r^CfcfcabS5, 6-MJ*^W>-4, 5, 6, 
7k HP^TV/PtTU^n;i/ST*0 ; 

6. (1) SQ l #, fi&S£^T££fcfc&3&;fafcL<te^fPCD 

463 



WO 01/74774 



PCT/JPO 1/02945 



<D 5 - 6 a<0&3§gt5£gT<& 0 ; 

SQ 1 *^ S&S^WT 5 £ £ $> 2> 2 tifiQ&flJ t> b < « WftJO 5 ~ 6 1©1 

6 ft^igm^STa&sis^ i ~ 3 © wrn*> i mzmn<Dfc^w. ^om, 

7. 5£ (1) £Q»at 



9. 5£ (1) SQW, 

4-^na7.^u;ws, 4-yjv^ru^\j)im. 4-^p^x^u;ws, 4- 
x^n;i/X^u;PS, 6-^DD-2-t75 : ;H, 6-7;i/^-a-2-^-^5 1 

6- ^d^-2-^7^;p*, 6 -x^-;p- 2 -^-75^;^ 

□ -2-^-7^;^, 7-7;w^d-2-^-7^;^ 7-^0^-2-^^^ 

7- x^-;u-2— ^-^^p*, 5-^DD-<>b*-;i/-2— r;i/3k 5 
-7;i/^-n-r>H-;i/-2—f;ps, >h*-;w-2— f;PS, 5- 
x^x;M->K-;u-2~f;pa, &-*9-)V4>Y*—)],-2-'(MS* 5-? 
00-4- yjv^tu^ > K— ;u- 2 — r;i/X, 6-^nn<> K— 2 — 

6 -x^-;m* > f— 2 — r^*, 6 -^^;p-r>H-;i/- 2 — r;v 
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-2 — ovm. 5-7"n^>W7i>-2- f;i/g, 5-x^-;p^>v 

?t7i>- 2 — T;US, 5-p<^;^>\/5 1 ^-7a:>-2— T;PS, 
D-4-7MP^Wft7x>-2-'f^S, 6-^nnW?t7x> 
-2— r;P^ 6-7Mo^>'/5 : t7x>-2 — r;i^, 6-^n^r^>V 
5 : t7x>-2-f^S, 6-X5 i x;^>\/^>'3:>-2— r^S, 6-* 

?M>v r ft7x>-2-i'm 5-^on^/77>-2- ops, 5 

-7MD^>>/77>-2 — r;i"*> 5-7n^>777>-2-<M, 

5 -Xf-M> v /75>- 2 5-^fM>y77>- 2 — f )V 

yy>-2--iAm. 6-^-jv^yvy^>-2-^)im, 6-y^;w^> 

, /77>-2--1 , JH, 6-&au*y U>-2— DVm. 6-7MP+/'J 

>-2— r;i/S, u>-2— r;PS, 6 -x^x;i/*/ u >- 2 
— 7-^nn^7ij>-3-fM, 7-7MD^yij>-3-^^ 

6 7-7 , nWU>-3-i'^ 7-x^x;p^y u>-3— r;i/», 7 
p p^f u >- 3 — f 7 -y)V*u-( U >- 3 — r;PS, 

7 -7*n^ y^v u >- 3 — f 7 -x^x;k u >- 3 -- r 

s ^ «-en © n - ^ h o 

10. ^ ( 1 ) IQ'^ 
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7;wPS±t«^*^LTt)J;ViN-7;^;^;WN* ; E<;v», y;v* 

- n - mMM'E'f n- y n - T;p^;u*;w\^-r 

N-x^n^v^w^-r;^, n-7)V=¥ji-n-7JVu^>^jv 
rt^jm. n - 7M;i/ - n - 7;i/3*i/* jp/N't-r ;v7;v+m, i~3<h 
<D7)v^)um-^mm^nx^x%^ti)wvM)vm. twj^j^zjh, 

7^+JWJP*-Jl.7JWH, Wfc*&^LTfc«fcV> 3-6 M©^^^ 

y;wi^, tDvn^)V7)V^)vm, n, N-s>r;wk&;u/t^;i'5r*S' 
7;W^, 7>*;p*± lt t> * v» n - 7)V^-)Vts)vn^ JV7 
7)i>3rJVM±\zmm&&mLTb£\,*N, N-^T;i/^;i/*;w\*^E-f 

ii. fs^i-i o©u-rn^i^cfE«©^-&^ -ttt&cwgii 
mm * it <=> © n - i/ k & t -r zm&immmmnx m?mm 
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jfl. 

1 3 . m#m i~io <D\,*?nfr i mz$m,<Di\&®, *<dm.. ^nzvmm 

14. »^i~i o<D^~?nfrim\zmm<Dik&y!}. ^m., ^nzomn. 

is. m#mi~i o<DK-rtifrimztffi<D<t&m* foi, ^nzomm 
mmm, mm&. K-w-m* imi&mh&m. vmask^mmm 
%mk&&Kmmwm (sirs) , ^m^± (mods) , wftwmmnik 

16. m$&M i ~ i o ©nw i mmmoxtfr®. torn, ^n^mma 

17. m$m i ~ i o <D\,*~rn& i mdm.(Di\&m. -€-ns>£>igj£fn 
is. m&mi~io<D^?n&im\zmm(Dfc&M. ^om. ^n^mn. 

1 9 . ffij&M 1 ~ 1 0 © W^ntf* 1 5HclB«Ofl3^», *:<DM, ^tlS ©igiSE 
(>m 3fcCd& KI, ffligM£, *BmJRJftL&& iRJgfcfeJfn. 

nmm. ±&immmci&femm (sirs) , mhhf£ (mods) , im 
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2 0. TiE<Z>-flS5S (4) 

HN (R 1 ) -Q s -N (R*) -T l -Q* (4) 

ci% * <5&fn *> L < fiPfflSfH© 2 SSttSfctt 3 IMS©^?**^ 

2 1. Tt&<D-mi£ (9) 

Q'-Q*-C (=0) — N (R 1 ) — Q 3 — NHR 1 (9) 

» *ttftt> L < fct^&fn© 2 3 SH4©«S-&a^s^»*^b, Q 2 



468 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP01/02945 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 
487/04, 495/04, 498/04, 513/04, 513/14, C07D519/00, A61K31/404, 428, 
429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

lilt. CI 7 C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 
487/04, 495/04, 498/04, 513/04, 513/14, C07D519/00, A61K31/404, 428, 
429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS, REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, ofthe relevant passages 


Relevant to claim No. 


EX 


WO, 01/27090, Al (Meijl Seika Kaisha, Ltd.), 
19 April, 2001 (19,04.01) (Family: none) 


1,8,11-17 


PX 


JP, 2001-11071, A (Mochida Pharmaceutical Co., Ltd.), 
16 January, 2001 (16.01.01) (Family: none) 


1-3 
11-17 


PX 


WO, 00/53264, Al (Du Pont Pharmaceuticals Company), 
14 September, 2000 (14.09.00) (Family: none) 


1, 11-17 


X 


JP, 2000-086659, A (Takeda Chemical Industries, Ltd.), 
28 March, 2000 (28.03.00), 
RN=262290-29-9, etc. (Family: none) 


1-17 


X 


WO, 00/6570, Al (Ortho-McNeil Pharmaceutical, Inc.), 

10 February, 2000 (10.02.00), 

RN-257635-29-3 

& AU, 9952218, A & EP, 1102766, Al 
& NO, 2001000456, A 


1-17 


X 


WO, 00/4001, Al (Laboratoire L. Laf on) , 
27 January, 2000 (27.01.00), 
RN-256344-27-1, etc. 


1-17 



Further documents are listed in the continuation of Box C. ] See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state ofthe ait which is not 

considered to be of particular relevance 
*F* earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 



*P* document published prior to the mtenmn'onal filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

°X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
do w Tiffnt member of the same patent family 



Date ofthe actual completion ofthe international search 
05 June, 2001 (05.06.01) 


Date of mailing ofthe international search report 
19 June, 2001 (19.06.01) 


Name and muffing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



& FR, 2781221, A 
& BP, 1098889, Al 



& AU, 9946293, A 



Relevant to claim No. 



WO, 99/45939, Al (Merck & Co., Inc.), 
16 September, 1999 (16. 09.99) , 
RN=243962-58-5 

& AU, 9928976, A & EP, 1061934, Al 
& US, 6117842, A 

WO, 99/20606, A2 (J. URIACH & CIA.S.A.), 
29 April, 1999 (29.04.99), 
RN-223535-51-1, etc. 
& AU, 9921513, A 

US, 5852045, A (Merck and Co., Inc.), 
22 December, 1998 (22.12.98), 
RN»190190-67-l, etc. (Family: none) 

WO, 96/3 8426, Al (The Dupont Merck Pharmaceutical 
Company) , 

05 December, 1996 (05.12.96), 
RN=170726-54-2, etc. 

6 US, 5849736, A & CA, 2174838, A 

& HU, 74690, A & BP, 970950, A2 

& IL, 111721, A & ZA, 9409337, A 

& CA, 2222147, A & AU, 9660243, A 

& EP, 832076, Al & CN, 1202893, A 

& OTP, 11-504651, A & BR, 9609151, A 

& US, 6114328, A 

WO, 98/46599, Al (J. URIACH & CIA. S.A.), 
22 October, 1998 (22.10.98), 
RN=214837-58-8, etc. 
& AU, 9875263, A 

WO, 98/6707, Al (Du Pont Merck Pharmaceutical Company) , 
19 February, 1998 (19.02.98), 
RN=203641-08-l, etc. 

St ZA, 9706248, A & AU, 9739706, A 
& BP, 922039, Al & JP, 200051620, A 

WO, 97/48395, Al (Du Pont Merck Pharmaceutical Co.), 
24 December, 1997 (24.12.97), 
RN=170723-31-6, etc. 

& AU, 9736409, A & US, 6185453, A 

US, 5668159, A (Du Pont Merck Pharmaceutical Co.), 
16 September, 1997 (16.09,97), 
RN-19791-76-2, etc. (Family: none) 

WO, 97/14417, Al (Merck and Co. , Ltd.), 
24 April, 1997 (24.04.97), 
RN=190190-67-l, etc. 

& AU, 9674322, A & EP, 866705, Al 
& OP, 11-513686, A 

WO, 96/38426, Al (Du Pont Merck Pharmaceutical Co.), 

05 December, 1996 (05.12.96), 
RN=170723-15-6, etc. 

6 US, 5849736, A' & AU, 9660243, A 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



INTERNATIONAL SEARCH REPORT 



Inteznatioiial application No. 

PCT/JP01/02945 



C (Continue 


tion). DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




& BP, B32076, Al & JP, 11-504651, A 
& BR, 9609151, A 




X 


WO, 96/37482, Al (Du Pont Merck Pharmaceutical Co J , 
28 November, 1996 (28.11.96), 
RN=185536-57-6, etc. 

& CA, 2222050, A & AU, 9658761, A 
& BP, 832077, Al & JP, 11-511745, A 
& US, 5811441, A 


1-17 


X 


WO, 95/18111, Al (The Du Pont Merck Pharmaceutical 
Company) , 

06 July, 1995 (06.07.95), 
RN=169604-71-1, etc. 

& US, 5563158, A & AU, 9514000, A 
& US, 5691329, A 


1-17 


X 


WO, 96/26187, Al (Merck and Co . , Ltd.), 
29 August, 1996 (29.08.96), 
RN=182198-21-6, etc. 

& US, 5719144, A & US, 5665723, A 
& US, 5719162, A & CA, 2211890, A 
& AU, 9649256, A & BP, 810994, Al 
& JP, 11-501907, A 


1-17 


X 


WO, 95/18111, Al (Du Pont de Nemours, E.I., and Co.), 
06 July, 1995 (06.07.95), 
RN=169604-71-1, etc. 

& US, 5563158, A & AU, 9514000, A 


1-17 


X 


WO, 95/11228, Al (Sumitomo Pharmaceuticals Co., Ltd.), 
27 April, 1995 (27.04.95), 
RN-169458-00-8, etc. 

& CA, 2174516, A & AU, 9478627, A 
& BP, 725059, Al & CN r 1138322, A 
& AT, 198739, A & US, 5707994, A 
& US, 6048854, A 


1-17 


PX 


WO, 93/16038, A (Searle, G.D., and Co.), 
19 August, 1993 (19.08.93) , 
152151-43-4, etc. 

& US, 5264457, A & AU, 9336617, A 


1-17 


PX 


WO, 00/59913, Al (Yaraanouchi Pharmaceutical Co., Ltd.), 

12 October, 2000 (12.10.00), 

RN-299900-09-7 

& CN, 1271731, Al & JP, 2000-351782, A 


1-17 


X 


WO, 00/35900, Al (Aurora Biosciences Corporation) , 
22 June, 2000 (22.06.00), 
RN=277309-44-l 
& US, 6143492, A 


20,21 


X 


WO, 98/57952, Al (Sepracor Inc.), 
23 December, 1998 (23.12.98), 
RN=218463-00-4, etc. 
& AU, 9882586, A 


20,21 


X 


WO, 98/45262, Al (Menarini Ricerche S.P.A.), 
15 October, 1998 (15.10.98), 


20,21 



L 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Internationa) application No. 

PCT/JP01/02 945 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 



RN=214487-97-5 
& ZA, 9802952, A 



& AU, 9875228, A 



Chemical Abstracts, Vol.129, Abstract No. 275469, 
RN-213460-06-1, etc., J. Org. Chem. , (1998), 63 (20), pages 
6762 to 6763 

Tetrahedron Letters, (1998) , 39(13) , pages 1713 to 1716, 
RNo205495-66-6 

J. Am. Chem. Soc, (1997), 119(6), pages 1484 to 1485, 
RN=187458-ll-3, 187458-13-5, 

Tetrahedron Letters, (1996) , 37 (45) , pages 8165 to 8168, 
RN=183B91-95-4, 183891-97-6 

J. Chromatogr., A, (1996), 724(1+2), pages 79 to 90, 
RN-176957-04-3, 177185-61-4 

JP, 6-174919, A (Fuji Photo Film Co., Ltd.), 
24 June, 1994 (24.06.94), 
RN-16191-60-6 (Family: none) 

J. Med. Chem., (1993), 36(23), pages 3526 to 3532, 
RN-151227-27-9, 151226-77-6 

J. Med. Chem. , (1975), 18(11), pages 1088 to 
94,RN«57154-72-0 



20,21 

1,7,8,10 
1,4,7,8,10 
20,21 
1,2,4,7,8,10 
1,4,5,7,8,10 

20,21 
1,4,7,8,10 



Form PCT/ISA/210 (continuation of second sheet) (Jury 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. 13 Claims Nos.: 18,19 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 18 and 19 relate to methods for treatment of the human body by therapy. 



2. Q Claims Nos.; 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in mis international application, as follows: 

Compounds set forth in claim 1 have a common (invariable) structure 
composed of an amido group and a nitrogen atom bonded thereto through either 
ethylene or two adj acent carbon atoms of a cyclic group . However, many compounds 
having such a chemical structure are publicly known as disclosed in the documents 
cited below, and therefore the chemical structure is not considered to be an 
important structural element. Thus, this international application dose not 
comply with the requirement of unity of invention. Similarly, the inventions 
of claims 1, 20 and 21 also do not comply with the requirement of unity of 
invention. 



1 . CI] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims, 

2. ^ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of additional search fees. 



Form PCT/TSA/210 (continuation of first sheet (1)) (July 1992) 



HKffiffi## PCT/JP01/02945 



a. 3m<z>®rr*ft&<r>&m m®m&m (ipo) 

Int. C1 T C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 487/04, 495/04, 498/04, 513/04, 513/14, 
C07D519/00, 

A61K31/404. 428, 429, 4365. 437, 4439. 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



ffl&&ftoit&'mm\> <mm?&&m (ipo ) 

Int. CV C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 487/04, 495/04, 498/04, 513/04, 513/14, 
C07D519/00, 

A61K31/4Q4, 428, 429, 4365, 437, 4439. 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



CAPLUS, REGISTRY (STN) 









EX 


WO, 01/2 70 90, Al (MEIJI SEIKA KAISYA, LTD. ) , 1 
9. 4%. 2001 (1 9. 04. 0 1) (7rO-ftU 


1. 8, 
11-17 


PX 


JP, 2001-11071, A (MOCHIDA PHARMACEUTICAL CO. . 
LTD.), 16. l£. 2001 (1 6. 01. 0 1) (7t5!)- 

• 


1-3 
11-17 


PX 


WO, 0 0/5 3 2 64, A 1 (DU PONT PHARMACEUTICALS COMPAN 
Y) , 14. 9/3. 2000 (14. 09. 00) (7r5!J^ 
b) 


1, 

11-17 



0 cm<n&*\zi>xmmm£frx^z a 



xm m&zm-) 
roj paicisB^ m^mzaR-rzxifc 



0> B ZfrttXM 

ttj m&\mnjtte&&nmc4&istitiXi&T*z><>x 
rxj mzmiM<o*>zx&c?hoTs mmxMn&x&m 

r&j vh7r^ y -30ft 



0 5. 0 6. 0 1 



s^!®ita^<o^0 19.06*01 



mmm&mmn&ffiKxfitbxft 

n*m&*tfr (isa/jp) 

f8ffi#^l 0 0-8915 



WWW* (filFScDfoS^) ^ N 



4 P 



9 15 9 



mtS#^§- 03-3581-1 1 0 1 ftR 3490 



S^PCT/ISA/2 10 (12^-^) (1 998^7^) 



HESSWP«# PCT/JPO 1/0 2 94 5 



C G&£) . 












X 


J P, 2000-086659, A (TAKEDA CHEMICAL 
INDUSTRIES, LTD.), 28. 3%. 20 0 0 (28. 03. 0 
0 ) , RN=262290-29-9^, (77^!)-*l) 


1-17 


X 


WO, 00/6570, Al (ORTHO-McNEIL PHARMACEUTICAL, 
INC.) , 10. 2M. 20 00 (1 0. 0 2. 0 0) , RN=257635- 
29-3& 

AU, 9 9 5 2 2 1 8, A&EP, 1 1 02766, A1& 
NO, 200 1 000456, A 


1-17 


X 


WO, 00/4001, Al (LABORATOIRE L. LAFON) ,27.1 
ft. 2 00 0 (2 7. 0 1. 0 0) , RN-256344-27-15SS& 
FR, 2781221, A&AU, 9946 2 9 3, A& 
e< .r, loyoooy, Al 


1-17 


X 


WO, 9 9/4 5 9 3 9, Al (MERCK & CO. , INC. ) , 16. 9 
M. 1999 (16. 09. 9 9) , RN=243962-58-5& 
AU, 99 2 8 9 76, A&EP, 1 0 6 1 9 3 4, A1& 
US, 611784 2, A 


1-17 


X 


WO, 99/20606, A2 (J. URIACH & CIA. S. A. ) , 2 9. 
4^.1999 (29. 04. 99) , RN=223535-51-1^& 
AU, 9921513, A 


1-17 


X 


US, 5 8 5 2 0 4 5, A (MERCK AND CO., INC.) , 2 2. 12" 
ft. 1 99 8 (2 2. 1 2. 9 8) , RN=19019O-67-l^ (77?!J 

-*u 


1-17 


X 


WO, 96/38426, Al (THE DUPONT MERCK 
PHARMACEUTICAL COMPANY) , 5. 1 2Jf. 1 9 9 6 (0 5. 1 2. 
9 6) , RN=170726-54-2^& 

US, 584 9 73 6, A&CA, 2 1 748 38, A& 
HU, 746 90, A&EP, 9 7 0 9 5 0, A2& 
I L, 111721, A&ZA, 9409 33 7, A& 
CA, 22 22 14 7, A&AU, 9 6 6 024 3, A& 
EP, 8 3 2 0 76, Al&CN, 1 20 28 9 3, A& 
JP, 11-504651, A&BR, 9 60 9 1 5 1, A& 
US, 6 1 1 4 3 2 8, A 


1-17 


X 


WO, 9 8/4 6 5 99, Al (J. URIACH & CIA. S. A. ) , 2 2. 
1 0M. 1998 (2 2. 10. 9 8), RN=214837-58-8^& 
AU, 987526 3, A 


1-17 



^PCT/ISA/2 10 (M 2 (1 998*7^) 



BB5taS#^ PCT/JP01/02945 



C . 










mm-t-s 


X 


WO, 98/6707, Al (DU PONT MERCK PHARMACEUTICAL 
COMPANY) , 1 9. 2/3. 1 9 9 8 (1 9. 0 2.9 8), RN=2036 
41-08-l^& 

ZA, 9 70 6 248, A&AU, 97 39 70 6, A& 
EP, 9 220 3 9, Al&JP, 20005 1 620, A 


1-17 


X 


WO, 9 7/4 8 3 9 5, A 1 (DU PONT MERCK PHARMACEUTICAL 
CO.), 24. 12 8. 1997 (24. 12. 97) , RN=170723 
-31-6^& 

AU, 9 73 640 9, A&US, 618545 3, A 


1-17 


X 


US, 5 6 6 8 1 5 9, A (DU PONT MERCK PHARMACEUTICAL 

CO.) , 16. 9M. 1 9 9 7 (1 6. 0 9. 9 7) , RN=19791-76 

-2% (775 y-&u 


1-17 


X 


WO, 9 7/1 44 1 7, Al (MERCK AND CO. , LTD. ) , 2 4. 4 
M. 1 9 9 7 (2 4. 0 4. 9 7) , RN=190190-67-l3?& 
AU, 9 6 743 22, A&EP, 8 6 6 70 5, A1& 
JP, 11-51368 6, A 


1-17 


X 


WO, 96/38426, Al (DU PONT MERCK PHARMACEUTICAL 
CO.), 5. 12M. 1 99 6 (0 5. 1 2. 9 6) , RN=170723-1 
5-6^& 

US, 5 84 9 73 6, A&AU, 96 6 0243, A& 
EP, 8 3 20 76, Al&JP, 1 1-50465 1, A& 
BR, 9609151, A 


1-17 


X 


WO, 96/37482, Al (DU PONT MERCK PHARMACEUTICAL 
CO.),. 28. 11M. 1996 (28. 11. 96), RN=185536 
-57-6*£& 

CA, 2 2 2 20 50, A&AU, 9 6 5 87 6 1, A& 
EP, 8 3 2 0 7 7, Al&JP, 1 1-51 1 74 5, A& 
US, 5811441, A 


1-17 


X 


WO, 95/18111, Al (THE DU PONT MERCK PHARMACEUTI- 
CAL CAMPANY) , 6. 7M. 1 9 9 5 (0 6. 0 7. 9 5), RN=16 
9604-71-l^& 

US, 5 5 6 3 1 58, A&AU, 9514000, A&US, 5 
6 9 1 3 2 9, A 


1-17 


X 


WO, 96/26 1 8 7, Al (MERCK AND CO. , LTD. ) , 2 9. 8 
R. 1996 (29. 08. 96), RN=182198~21-6^& 
US, 5 7 1 9 1 44, A&US, 5 6 6 5 7 2 3, A& 
US, 5 7 1 9 1 62, A&CA, 2 2 1 1 8 9 0, A& 
AU, 9 6 4 9 2 56, A&EP, 8 1 0 9 9 4, A1& 


1-17 



HSPCT/ISA/2 10 (12^-^) (1 998^7^) 





HKm«H*# PCT/JP01/0294S 


C («•#) . 
















JP, 1 1-50 1 9 0 7, A 






X 


WO, 95/18111, Al (DU PONT DE NEMOURS, E. I. , AND 
uu. ) , o • . i si • x y y o o. u # . y d ^ , kin— ioaou*i r i 

US, 5563158, A&AU, 9514000, A 


1-17 


X 


WU, yo/XlZZo, Al V^UMllUMU rruUuflUiiUliUALo IAJ. , 

LTD.) , 2 7. 4 J. 1 9 95 (2 7. 0 4. 9 5), RN=169458- 
00-8^& 

CA, 2 1 745 1 6, A&AU, 94 7 8 6 2 7, A& 
EP, 72505 9, Al&CN, 1 1 3 8 3 2 2, A& 
Ar, l y o 7 a y , a&u o, o/u/yy4, a& 
US, 604885 4, A 


1-17 


X 


WO, 93/1 6038, A (SEARLE, G. D. , AND CO. ) , 19. 8 
M. 1 9 9 3 (1 9. 0 8. 9 3) , 152151-43-4^& 

TTO CZ O £1 A A C T A JCL ATT Q Q O T 7 A 

US, 5Z6445 / ) A&AU, yodoblf, A 


1-17 


PX 


WO, 0 0-/ 5 9 9 1 3, A 1 (YAMAN0UCHI PHARMACEUTICAL CO. , 
LTD.) , 12. 101. 2 0 00 (1 2. 1 0. 0 0), RN=29990 
0-09-7 & 

CN, 1 27 1 73 1, Al&JP, 2000-3 5 1 7 8 2, A 


2 0, 2 1 


X 


WO, 00/35900, Al (AURORA BIOSCIENCES CORPORA- 
riON; , z z . KiH~ i o u o oo. uuj , KN-^//ouy- 
44-1 & 

US, 614349 2, A 


2 0, 2 1 


X 


WO, 9 8/5795 2, Al (SEPRACOR INC. ) , 2 3. 12 
M. 1998 (23. 12. 98), RN=218463-00-4^& 
AU, 9882586, A 


2 0, 2 1 


X 


WO, 98/45262, Al (MENARINI RICERCHE S. P. A. ) , 1 
5. 10J. 1 9 98 (1 5. 1 0. 9 8) , RN=214487-97-5& 
ZA, 9 8 0 2 9 5 2, A&AU, 987522 8, A 


2 0, 2 1 


X 


Chemical Abstracts, vol. 129, abstract no. 275469, RN=213460-06-l 
^5 & J. Org. Chem. , (1998) , 63 (20) , p. 6762-3 * 


1, 7, 8, 
1 0 


X 


Tetrahedron Lett., (1998), 39(13), p. 1713-6, RN=205495-66-6 


1, 4, 7, 
8,10 


X 


J. Am. Chem. Soc. , (1997), 119 (6) p. 1484-5. RN=187458-ll-3, 187458-1 
3-5 


1, 4, 7, 
8,10 



SSPCT/ISA/2 10 (f2^^g#) (1 998^7^) 



HBRWSiS^- PCT/JP01/02945 



X 
X 



Tetrahedron Lett. , (1996) , 37 (45) . p. 8165-8, RN=183891-95-4, 1838 
91-97-6 

J. Chromatogr. , A, (1996) , 724(1+2) , p. 79-90, RN=176957-04-3. 17718 
5-61-4 

JP, 6-174919, A (FUJI PHOTO FILM CO. LTD. ) , 2 
4. 6M. 1 9 94 (2 4. 0 6. 9 4) , RN=16191-60-6 (7r 

J. Med. Chem. . (1993)'. 36 (23) , p. 3526-32, RN=15 1227-27-9, 151226-77 
-6 

J. Med. Chem. , (1975) , 18 (11) , p. 1088-94, RN=57154-72-0 



2 0, 2 1 



1. 2. 4, 

7, 8, 10 

1, 4, 5, 

7, 8, 10 



2 0, 2 1 



1, 4, 7, 
8,10 



iSPCT/l SA/2 10 (SB2'<-^©gEt) (1 998f7fl) 



@E5ttiffi#^ PCT/JPO 1/0 2 94 5 



mf(S8$kt&3i5. (PCTl 73e(2)<a)) «>SU£|cj:9, £«>BB&SS2?Mrra:0craffi£ lei 9 g&#(DfliBro-g&fcovvtf£ 



«fc 



4. □ ffiSAi J ^s*)i^isaE^si:»sr^rartfc«ftftu**»<>fc©-c, dOTEPRssaEa&tt, ttxnmmo&mzm® 



8«;pct/isa/2io (Mi^-^coaai (i) ) (1998^7^) 



